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1. OBIIIME NMOJIOKEHUS

1.1. Hacrosmme Mertonudeckne yka3aHHS pa3pabOoTaHBl Ha OCHOBE O0OOMICHHWS HAKOIUIEHHOTO
ONBITA HANAAKH M JKCIIyaTallMd TPyOOIpPOBOAOB. B HUX ydYTEHBI PE3yNbTaThl MHOTOYHCICHHBIX
pacdeTHBIX U HKCIIEPUMEHTAIBHBIX UCCICIOBAHNH, a TaKXKe TPeOOBaHNS AEHCTBYIOIIMX HOPMATHBHBIX
noxkymenros (H) [1], [2] u [6].

Hananka TpyOOnmpoBOJOB COCTOMT B OOCCIEUYEHHH IPOEKTHOTO (PacyeTHOIO) IOJIOKEHUSI HX
YIPYIuX oOcel, YCTpaHEeHHH pa3JIM4HbIX 3alleMJIeHHH, o0ecre4eHuH paboTOCHOCOOHOCTH BCEX
9JIEMEHTOB  omnopHo-noaBecHoi cuctemsbl . (OIIC) kpemneHuit u  oOecneyeHWH  HAIEKHOTO
JpeHupoBaHus TpyOonposonoB. Kpome Toro, 3anadyell Haajku sBIsieTcsl o0ecreyeHne ONTUMaTbHBIX
3Ha4YeHUH Harpy3ok Ha 3neMeHTsl OIIC kpelieHuit.

Meponpustus 1o Hamanke TpyoonpoBogoB u OIIC wWx KpelwieHWH, NpeaycMOTpEeHHEBIE
HacTOAMMMH METOOMYECKUMHI yKa3aHWsMM, HalpaBlIeHbl Ha OOECIEUCHHE OSKCIUTyaTalMOHHOM
Ha/Ie)KHOCTH  TPyOONpPOBOMOB IIPH . BO3JCHCTBMM HAa HHUX BHYTPEHHETO MaBJICHUS, YCHIINH
CaMOKOMIICHCAIIUH TEMIIEPaTypHBIX PACIIMPEHNH, MaCCOBBIX HArpy30K M PEAKLUH OMOp U OABECOK.

IIpumeuanne. PexxuMbl IporpeBa U pacxojaXXMBaHUS TPYOOIIPOBOJOB, TAKXKE BIUSIONINE HA HAJIC)KHOCTh UX
9KCIUTyaTallUH, PETJIAMEHTHPYIOTCS SKCTITyaTallMOHHBIMU HHCTPYKIHAMH.

1.2. JlefictBue Hacrosmux MeToIMYECKHX YKa3aHUI paclpocTpaHsercs Ha Bce TPyOOIpOBOBL,
nojBeioMcTBeHHbIe ['ocroprexHaasopy Poccun.

1.3. Hacrosmme MeTonmueckie yKa3aHWs IpegHa3HAYeHB! Ui PaOOTHUKOB AIIEKTPOCTAHIIUH,
ciryx0 AO-3Hepro u noapasAeieHNH CHeNUaTN3HPOBAHHBIX HAIaJOYHBIX M PEMOHTHBIX MPEANPHUATHH
1 OpTaHM3alMi, OCYMIECTBISIOINX AKCILTyaTAal[HOHHBIH KOHTPOJb TPYOONPOBOAOB, MX PEMOHT H
HalajKy.

1.4. Meponpustus mo Hamaake TpyoorpoBonos i OIIC ux KperieHuH MpOBOIATCS B HECKOJIBKO
3TaIoB.

Ha nepBoM u3ydaercst TeXHUUECKast U MPOEKTHAsI JOKyMEHTaIus TpPyOOIpOBOJIOB.

Ha BTOpOoM 3Tame BbINONHSETCS OOCIEIOBaHME TEXHUYECKOTO COCTOSHHS TpPYOONPOBOIOB U
pa3pabaThIBaIOTCS HEOOXOMMBbIE MEPOTIPHATHS B 1IEJIIX MOBBIIICHUS UX HAJIE)KHOCTH.

Ha TperbeM 3Tarne — BBINOJIHACTCS pacyeT TPyOONpPOBOJOB Ha MPOYHOCTh M CAMOKOMIICHCALIUIO
TEMIIepaTypHBIX PaCIIUPEHUH ¢ yIEeTOM pe3yIbTaTOB BHIIOJIHEHHOI'O 00CIEI0BaHUS.

Ha uerBepTOM »3Tame BBIONHSETCA Hanmaaka TpybompoBogoB U OIIC ux kpemiaeHHH B IENAX



cOOI0ICHYSI HOPMATHUBHBIX TPEOOBAHUIA.

Ponp Kakoro M3 MEPEUNCIICHHBIX 3TANOB B 3aBUCHMOCTH OT IPAKTUYECKOH MOTPEOHOCTH MOXKET
ObITh pasnuuHa. HeoOXoaumMocTs MpPOBEJCHUS BCETO0 KOMIUIEKCAa padoT, OTAETBHBIX 3TAlOB WM
OTAEJBHBIX pa3/IeNoB JTaloB yCTaHaBiMBaeTcs AeicTByrommmu HJI, a Takxke periameHTHpyeTCs
HaCTOSAIIUMH MeTOMYECKUMH yKa3aHUSIMH.

Kaxnplit TpyOOnIpoBO SIBISIETCSI CUCTEMOW, B KOTOPOI 3aBUCHMMOCTh HaJEKHOCTH pabOThl OJTHHUX
3JIEMEHTOB OT JpYTMX BechbMa 3HAa4yMTENbHA, IMO3TOMY HEOOXOAMMO paccMaTpuUBaTh COBMECTHO
HEKOTOpBIE ONepaluy PEMOHTa M HaJlaJKu TPyOOIPOBOJIOB, MOCKOJIbKY OHH TECHO CBSI3aHBI MEXIY
co0oii.

1.5. C BpIXo#OM HacTOANMX METONWYECKHX YKa3aHWH yTpadmBamT cwiry "MeToaudeckue
yKa3aHusl MO0 HaJlaJIKe MapoNpOBOJOB TEIIOBBIX 3JIEKTPOCTAHIMI, HAXOIAIIUXCS B IKCIUTyaTaruu"
(M.: CIIO Cotozrexanepro, 1981).

2. TPEBOBAHMS K TEXHUYECKOM JIOKYMEHTAIIAA TPYBOIIPOBOIOB

2.1. TexHuueckasi JOKyMEHTAIUs TPYOOIIPOBOIOB AOJKHA COOTBETCTBOBAThH TpeboBaHmsM [1], [2],
[4] u [5].

2.2. B TeXHUUECKOH JOKYMEHTAIMH IOMHUMO MOHTaXKHBIX YepPTEkKeH TOJKHBI ObITh PUBE/ICHBI:

AKCOHOMETPHYECKHE CXEMBI C pa3MEpPHBIMH JHHHMSIMH M YyKa3aHHEM MECT YCTaHOBKH OIOD,
MOJIBECOK M MHIMKATOPOB TEMIIEPAaTYPHBIX PaCIINPEHUH;

3HAa4YeHHs1 Harpy30K Ha NpYyXUHHbBIE omopbl W mojaseckd (IIPOIT) B MOHTa)XHOM, XOJIOIHOM U
paboyeM COCTOSIHUSX, & TAKXKE COOTBETCTBYIOIINE BEICOTHI IIPYIKHH.

IIpumeuanne. ITox TepMuHaAMU "MOHTaXKHOE, XOJIOJHOE M Paboyee COCTOSHUS"' TOHMMAETCS CIIeyIoIee:

MOHTA:KHOE COCTOSIHHE — TPYOOIIPOBOJ 3aKPEIUICH HA BPEMEHHBIX MM ITOCTOSHHBIX OIOpax, 3aBapeHbl Bce
CTBHIKH, HAJIOXKEHA TEIUIOBAs N30JIALHS, MOHTaXHAsI OCh TpyOONPOBOIa 3aMKCHPOBAHA HA METAINIOKOHCTPYKITHSX,
MPY>KUHBI BBIKJIIOYEHBI U3 paOOThI CTSDKKaMH (LLIMHIbKaMH), OTCYTCTBYET pabouas cpena;

X0JI0JHO€ COCTOSIHMe — TPYOOIPOBOA MMEET TEMIEPATYPy MOHTAXKHOTO COCTOSHMS M TOTOB K OINEpalsIM
MporpeBa, TNPYKHHBI OCBOOOXKAEHBI OT CTSDKEK, BBITMONHEHa perymupoBka Harpysok ITPOII, monoxxenue
yKazaTesel TeMIepaTypHbIX PaCIIUPEHUH OTMEUEHO Ha KOOPAMHATHBIX MIIACTHHAX (MM COBIAJAET CO CAEMaHHOM
paHee pa3MeTKOH XOJIOTHOTO COCTOSIHUS ); TPYOOIPOBO/I 3aITOJHEH paboueii cpenoii;

paboyee cocTosiHMe — TPYOONPOBOA HAXOJIWTCS IIPH HOMHHAJIBHBIX (pacuyeTHBIX) MapaMeTpax padouei
cpelsl, MOJOKEHNE MHANKATOPOB TEMIICPATypHBIX PACIIMPEHHH OTMEUeHO Ha KOOPAMHATHBIX IUIACTHHAX (WM
COBIIAZaeT CO CJHENIaHHOH paHee pa3MeTKod pabodero cocrosiHus), BbicoThl npyxuH [TPOIl coorBercTBYIOT
MPOEKTHBIM 3HAUCHUSIM;

3HAQUYEHWs BUJIUMBIX pacyeTHBIX TEMIEPAaTypHbIX pacUIMpeHUH TpPyOONpPOBOJIOB B MeECTax
YCTaHOBKH WHJIMKATOPOB TEMIEPATypPHBIX pacIIMPEHUIH;

3HAYECHUs] TEXHOJIOTMYECKHX 3a30pOB B MECTaX IPOXoAa TPyOOIPOBOIOB 4Yepe3 MEPEeKPHITHUS H
IUIOIIAJIKH O0CITyKHBaHHUS (C y4ETOM TOJIIHBI TEIUIOBOW M30JALMN) M TEMIICPaTyPHBIX PaCIIUpEHUH
B MECTaX YCTAHOBKH JPEHaXKeH U JIMHUH IOCTOSHHOTO [IPOIPEBa;

PaCUCeTHBIA CPOK CITY>KOBI, PACUETHOE YHCIIO ITyCKOB U3 XOJIOJHOTO COCTOSIHUA (VIS TPyOOIPOBOIOB
I u I xaTeropwmii);

MPOEKTHBIE MapaMeTphl paboueht cpesbl.

ITpumeuanus: 1. Ecnu oTBETBAGHHs TpyOONpPOBOJA, CBSI3aHHbIE C HUM B OJIHYy PAacUeTHYIO CXEMy, U caM
TpyOONpPOBOJ] IKCIUTYaTHPYIOTCSI HPH Pa3lUUHBIX MapaMeTpax CpPeAbl WM AN Pa3NUuHBIX OTBETBICHHH BpeMs
SKCIUTyaTalluy IpH pabodunx mapameTpax He OJMHAKOBO, TO B IMPOEKTHOH JOKYMEHTAIMH JJOJDKHBI COJIEPIKAThCS
YKa3aHHBIE CBEJCHUS 110 KAMKAOMY TAKOMY OTBETBJICHHIO B OTAEIBHOCTH.

2. Tepmun "omopa" B mampHeimeM OyAeT HCHOJIB30BAaThCS NMPUMEHUTENHHO K JoObIM snementam OIIC,
BOCHPHHMMAIOIINM MAacCOBYIO Harpy3ky TpyoorpoBosaos, a "IIPOIT" — ToibKO NPUMEHHUTENBHO K JJIEMEHTaM
OIIC, coneprkaliuM ynpyrue 3JeMeHThI.

2.3. Ilpu aHaim3e MOHTaXXHOW W HKCIUTYaTAallMOHHOM JOKyMEHTAllMH, OCYIIECTBIISIEMOM IEpes
o0cieoBaHNEM TPyOOIIPOBOAOB, HEOOXOAMMO OOpaTHTH BHIMAaHHUE Ha!

aKTHI O MOJIOKEHUH MOHTAKHBIX OCeH TPyOOIpPOBOIOB;

HaJIM4re B TOKYMEHTAIMU TPyOOIPOBOJOB aKTOB O NMPOBEACHHUH XOJIOMHBIX PACTSDKEK (ECIH OHH
OBLTH TIPEyCMOTPEHBI TIPOEKTOM);

COOTBETCTBHE TIPOCKTY THIIOPa3MEPOB JeTaje M DJIEMEHTOB TPYOOIIPOBOMIOB, apMaTypHl,
3aMEHEHHBIX B IPOIIECCe MOHTaXKa MIIH PEMOHTA;

TPaHULBIl YYacCTKOB C pa3iM4YHOM Maccod | M TIOTOHHOM JJWHBI TEIJIOBOH HW3O0JIALUU
TpyOOIPOBOIOB (715 TPYO OJIMHAKOBBIX THIIOPA3MEPOB);



HaJIMYHE COTJIACOBAHHBIX TEXHWYECKMX pEIICHWH 110 WM3MEHEHUIO KOHCTPYKIHUH OIOp WIH
MOJBECOK, X PACIOI0KEHHIO M CBOWCTBAM I10 CPAaBHEHHIO C IIPOEKTHBIMU JJTAHHBIMU;

Hannune (GOpMyISIpOB IO 3aTSDKKAM MNPYKHH M Harpy3kaM OHOp M MHOABECOK B Pa3IMYHBIX
TEIUIOBBIX COCTOSIHUSAX (M UX JIOCTOBEPHOCTb);

Hajnnyre (QOpMYJISIPOB IO KOHTPOJIO TEMIIEpaTypHBIX PACIIMPEHU IO COOTBETCTBYIOLIMM
MHJMKAaTopaM (M WX JOCTOBEPHOCTH), HAJIMYUE HH(OPMALMHK MO TEMIEPaTYPHBIM paclIUpEeHHIM
MPUCOETUHEHHOTO 000PYIOBaHMS;

JIaHHBIC BHINOJTHEHHBIX paHee 00CIe0BaHu.

3. OBCJIEJOBAHHUE TEXHUYECKOTI'O COCTOsIHUSA TPYBOIIPOBOJ1OB
M OIIC UX KPEIUIEHUI

3.1. Ilocne 03HAKOMIIEHUS C MPOEKTHON, MOHTa)KHO-CIATOUYHOM, PEMOHTHON M 3KCILTyaTallMOHHON
TEXHUYECKOH JOKYMEHTalMEeH MPOBOANTCS 00CIeJ0BaHHE TPYOOIIPOBOIOB B LIEIIAX:

TIPOBEPKH TEXHUYECKOTO COCTOSHMA TpyOomposomoB u ux OIIC s ompeneneHnst COOTBETCTBUS
YCTaHOBJIEHHBIM TPeOOBaHMIM (CM. pa3a. 5 HacTOSIMUX MeToInYecKuX yKa3aHuii);

OTIpe/ieNeHUs] IPUYMH TeX WM MHBIX HEHCIIPABHOCTEH, BBISBHUBIIMXCS B IIpOIlecCce IKCILUTyaTaI[H
TpyOONpPOBOIOB;

OTIpeNieNeHUs] BO3MOXKHOCTH TIPOJUIEHUS] PAcUeTHOTO CpoKa CIyXOBl TpyOompoBomoB (B
COBOKYITHOCTH C JTAaHHBIMH KOHTPOJISI COCTOSTHUS METAJIIA).

3.2. CoorBercTBHe (AKTHUECKOTO HCIIOJHEHUS TPyOOHMPOBONOB TMPOEKTY  OIpEnesieTcs
COIIOCTaBJIEHNEM (aKTHUYECKUX pPa3MEpOB y4YacTKOB TPAacC,; MECT YCTAaHOBKM apMaTypbl, OIOp H
HMHIMKaTOPOB TEMIEPATyPHBIX PACIIMPEHUH C TPOSKTHBIMH JaHHBIMH.

3.3. Texumueckoe coctossHue u paborocnocodoHocts OIIC ompenensiorcss ee BH3YaIbHBIM
OCMOTPOM B pabO4eM H XOJOJHOM COCTOSHHSAX TpPYOOHPOBOJIOB, KOTOPBIH OCYIIECTBISETCS B
COOTBETCTBUH ¢ TpeboBanmsmu [1TD [6].

[Tpumeuanne. Ilog TtepmunoM "pabotocmocobHocTs" moHMMaercsi crnocoOHocTs OIIC BocmpuHUMATH
NMPUXOJSIIyIOCs Ha Hee Harpy3ky IpH BCEM MHOTO0OOPasHHM BO3MOXKHBIX TEIUIOBBIX PEXHMOB pabOTHI
obopynoBaHusl.

HawnbGonee xapakrepusle HemoctaTtkn OIIC, a. Takke HEKOTOPBIE CIHOCOOBI WX YCTpPaHCHHUS
MPUBEJICHBI B TIPHJIOKEHUH 1.

3.4. IIpu o6Hapyxxennu HepaborocnocodHsx [TPOIT npoBepsieTcs COOTBETCTBHE UX KOHCTPYKIMH
M THIIAa YCTAHOBJEGHHBIX TMPYXUH TPOEKTY. THI YCTaHOBJIEHHBIX MpPYXUH OHNpEAeNsieTCs
COIIOCTaBJIEHHEM (aKTUYECKUX JaHHBIX; XapaKTEpU3YIOIINX NPYKHHY (AMaMeTp MpyTKa, AHAMETp
NPY>XKUHBI, YUCIO BHUTKOB U T.I.), €| JaHHBIMM, INpPHUBEIEHHBIMM B cooTBeTcTByrommux HJ[ (cM.
MPUI0XKEHUE 2).

IIpu BeigBaeHun osi1eMeHToB OIIC, . HEe COOTBETCTBYIOIIMX IPOEKTY WIM COTJIACOBAaHHBIM
TEXHUYECKUM PELICHUSIM, YKa3aHHBIE 3JIEMEHTHI JOJKHBI ObITh 3aMEHEHBI.

IIpumeuanne. BrIgBIeHHBIE HW3MEHEHHs JOJDKHBI OBITh COTJIACOBAHBI C IIPOEKTHOW —OpraHH3aIuei,
pa3paboTaBIeil IPOeKT TPyOOIPOBOA, WM CHEIUAIN3UPOBAHHON OpraHH3aIHell, IMEIomel COOTBETCTBYIOIINE
JIUIEH3UH.

3.5. Bo3MOXHBIC 3alleMIICHUs TPYOOIIPOBOJIOB BBISBISIOTCS OCMOTPOM Tpacc B paboueM U
XOJIOZHOM COCTOSTHUSX. HeoOX0oamMo MCTONb30BaTh CIEAYIONIHA KPUTEPUH OTCYTCTBHUS 3aIeMIICHINA:
MEXIy HapyXHOH NMOBEPXHOCTHIO TEIUIOBOH M3OJIALIUHU TPYOOIPOBOIOB M PACIIOIOKEHHBIM PSIOM C
HUMH 00OPYIOBAaHUEM HIIU CTPOUTEIBHBIMA KOHCTPYKIHSIMHA BO BCEX TEIUIOBBIX COCTOSIHUSX TOJIKHEI
OBITh BHANMEIE 3a30pbl pasMepoM He Menee 200 MM B COOTBETCTBHHM C TpeOoBaHusMH [4],
obecrieunBaroIIne OECIPEIATCTBEHHBIC TEMIIEPATypHBIEC paCIINPEHUS TPYOOIIPOBOIOB.

IMpumeuanns: 1. Ilog TtepmMuHOM '"3amemneHue" MOHMMAeTcss JII0OOE OrpaHMYECHHE TEpEeMEICHUN
TEIIOM30JINPOBAHHOTO TPYOOIIPOBOAA IIPH €TI0 NPOTPEBE MM PACXOIAKUBAHIH, HE IPETyCMOTPEHHOE IPOEKTOM.

2. Hanbonee xapakTepHBIE 3aIlIeMICHUS:

B MecTax IIpoXoJa TpyOOIpOBOMOB uepe3 CTEHBI, IEPeKPHITHS U IUIOMEAAKKA OOCITY)KHBaHUS U3-3a
HEJIOCTaTOYHBIX pa3MEpOB OTBEPCTHH B HUX;

B3aMMHO PACIIOJI0KEHHBIX PSJOM TPYOOIIPOBOIOB BCICACTBUE COMMPUKOCHOBEHHMS UX TEIUIOBOI H30JISLINY;

TPYOOIPOBOAOB NPH HX TEMIEPATYPHOM PACIIMPEHUH CTPOUTENHHBIMH KOHCTPYKIHMSAMH HIM 000PYJOBaHHEM,
PACIOJIOKEHHBIM B HEOCPEACTBEHHOH OIM30CTH K HUM;

JPEHAXHBIX TPYO, BO3AYIIHUKOB, & TAKKE TAT MOJBECOK B MECTax IPOX0ja TpyOOIpOBOJOB Yepe3 IOk
00CITy’)KUBaHHS WM CTPOUTENBHBIE KOHCTPYKIIHY;



TpyOOIIPOBOJIOB BPEMEHHBIMHU OIIOPaMH, YIIOpaMH, OJOKHPYIOMMMH CTSHKKaMH IPYKUH WIH Pa3rpy309HBIMH
yCTpOHCTBaMH, HE AEMOHTHPOBAHHBIMH ITOCIIE 3aBEPIICHAST MOHTAXa HJIM PEMOHTHBIX padoT;

TpyOonpoBo0OB, BhI3BaHHBIE ycTaHOBKOM [TPOII ¢ KopoTkiMH TsiramMu ¥ 1e()OPMHUPOBAHHBIMH IT0IBIKHBIMH
37IeMEHTaMU;

OTIOp BCJEACTBME 3aKIMHUBAHUS TPYKHH IEHTPATbHBIMM IIMMIBKAMH WM IMIAPHUPAMH, a TaKXkKe H3-3a
CMEILEHUS CKOMB3AIINX OTIOP.

3.6. KauecTBo TeruioBoil n3osiuu TpyOOIpOBOJIOB JIOJPKHO COOTBETCTBOBATH TpeOOBaHMsM [1] u
[6]. Kpome Toro, ee Macca Ha 1 M NOTOHHOH JJIMHBI TPYOONPOBOJA JOJKHA OTBEYATH NMPOEKTHBIM
(pacueTHBIM) 3HaUEHUSM (CM. II. 5.7 HacTOsIMX MeTOTMUECKUX YKa3aHuH).

ITpumeuanue. Ilpu Temneparype okpysxaromero Bozayxa +25° C TemmepaTypa Ha MOBEPXHOCTH TEIIOBOH
M30JIIMKM HE JODKHAa npeBblath +45°C. B ciydae ecnm TemioBas M30JALMS HE YIOBIETBODPSET STHM
TpeOOBaHUAM, HEOOXOJUMO OCYILECTBIISTH MEPONPUATHS, IPETYCMOTPEHHBIE [5].

3.7. PacmonokeHHe WHIMKATOPOB TEMIIEPATYPHBIX PAaCHIMPEHHH sHa TPYyOONPOBOJaX JOJHKHO
COOTBETCTBOBaTh MPOEKTY MJIM OBITh BBINOJHEHO B COOTBETCTBUM C  PEKOMEHIALUSIMHU
CIELUAIN3UPOBAHHON OpraHm3anuu. PaboToCnoCOOHOCTh WHAMKAaTOPOB, a TaKXKe M3MEpeHHs
TEeMITEpaTypHBIX PacUIMPEHUH M aHaJIM3 MOJYYEHHBIX JAaHHBIX peryiaMeHTHpyroTcs [2]. MHankaTopsl
JOJDKHBI OBITH 00€CIIEYeHB! JOCTYTHBIMHY IUIOMIAKAMU 0OCITy)KUBAHHSL.

3.8. Ilo pe3ynpraTaM HW3MEpPEHUs 3HAUEHHWH M HANPABJICHUN YKIOHOB TOPU30HTAIbHBIX YyYaCTKOB
TpyOOIIPOBOZOB OIpPEAEIAETCS HAAEKHOCTh HX OINOPOXKHEHUS. 4epe3 [PEHAXHYI0 CHCTeMy. B
COOTBETCTBHH C [6] YKIIOH TOPU30HTAIBHBIX Y4aCTKOB TPYOOIIPOBOJOB IIPH UX MPOTPEBE U3 XOJIOJHOTO
COCTOSIHUS /IO TeMIepaTypbl HACBIIICHHS IpU pabodyeM HaBieHHH AODKeH ObTh He MeHee 0,004 n
HaIpaBjIeH K TOYKE JPCHUPOBAHMUS (KaK MPaBUIIO, B HANIPABJICHUHN JIBIXKCHHS pabouei cpesl).

W3MepeHnss yKJIOHOB TOPHU30HTAJBHBIX YYaCTKOB:TPYOOIPOBOJOB JOJIKHBI BBITIONHATHCS IOCTIE
yCTpaHeHHs 3aleMiIeHIH TpybonposoaoB u Hanaaku OIIC.

[TocnenoBaTeabHOCTh BBIOJHEHUS pabOT IpU M3MEPEHHH YKIOHOB TOPU30HTAIBHBIX YYacCTKOB
TpyOOIIPOBOIOB MpHBEACHA B TIPHIIOKEHUH 3.

YcrpaneHne KOHTPYKIOHOB PEKOMEHIYETCSI OCYIECTBIATh B COOTBETCTBUU C 1. 5.13 HacTosmux
MeToauuecKkux yKa3aHUu.

3.9. Jlnsg npenoTBpalieHus TOBPEXICHUH TPyOOIpOBOIOB M3-3a MOMAJaHNs B HUX KOHJAEHCaTa U3
JPEHaXHBIX JINHUHN 3aIlI0pHble BEHTHIN Ha Ka)XXIOH APEHaKHON JIMHUX JIOJDKHBI OBITH YCTAHOBJIEHBI Ha
paccrostanu He O6oiee 250—300 MM oT mTyIepa TpyOonpoBoaa. peHaxkHbIe JIMHUH 0 BCEH UX JUTHHE
1 0COOCHHO YYacTKH OT 3allOpPHOTO BEHTHJI /10 IITYLEpa TOJDKHBI ObITh TEINIOM30IMPOBAHbL. Y KIIOHEI
JPEHAaXHBIX JMHUHA U JUHUHN nporpesa, a Tarke X OIIC nomkHBI OBITH BHIOPAHBI C YUETOM HOJHBIX
TeMITEpaTYPHBIX PACIIUPEHHI TPYOOIIPOBOIOB.

3.10. Paboter mo oOciemoBanmio cocTosiaua TpydompoBogoB u OIIC uX KpemieHWH TOJDKHBI
MPOBOJIUTHCS B CIEAYIOIINX CIy4asX.

3.10.1. Pabots! no . 3.2-3.6 HacTosAmnX MeTOONYeCKIX yKa3aHWH BBITIOJHSAIOTCS Tepel KaXIbIM
OCTaHOBOM O00OpYyJOBaHMsI B KallMTaJbHbII PEMOHT, a TaKXe I0CIe PEMOHTOB OOOpYIOBaHHS, B
npolecce KOTOPhIX MPOBOAMINCE padoThl Ha TpyOonpoBogax u OIIC ux kperuieHui.

3.10.2. IlepuomuuyHocTh pabGOT IO M3MEPEHHIO TEMIIEPAaTYpHBIX pacmupeHnd (cMm. m. 3.7
HacToAmMX MeToquyecknx yKa3aHuii) onpeneisiercs: TpedoBaHusIMH [2].

3.10.3. Pabots! o mm. 3.8 1 3.9 Hacrosimmx MeToIuuecKuX yKa3aHUH BBITOIHSIOTCS NPH:

00Hapy>KEHUH TPU3HAKOB CTOSHOYHOH KOPPO3UH MeTallia TPyOOpOBOIOB;

TMOSIBJICHUH THAPABIMYECKHX y/1apOB B IEPEMEHHBIX peXHUMax paboThl 000pyI0BaHHS;

00HapyKEHUH YCTAJIOCTHBIX TPEILIHH 110 pe3ynbraraM Y3/l cBapHBIX COeTMHEHUH;

roBpexxaeHnH TpyoorpoBona win ero OIIC, ciaencTBreM KOTOPOTO SBISIETCS OCTaTOYHBIN MPOTHo
ocu TpyOompoBoaa;

OTHOBPEMEHHOM IepeBapKe ABYX U Ooiee CBapHBIX COCTMHEHUH IF000T0 ydacTka TpyOOompoBoa.

3.10.4. Ilpn HOpMaIIEHON 3KCIUIyaTallid TPYOOIIPOBOIOB B MEKPEMOHTHBIA TIepHO] paboTHI 10 II.
3.10 mpoBoasATCS HE peke OTHOTO pa3a B rof [1].

3.11. OGcnenoBaHue, NPOBOAMMOE B MLENAX INPOMICHUS pecypca JAeTaled U  3JIEMEHTOB
TpyOOIIPOBOIOB, BBINIOJIHSETCS 110 CHIELUAIBHOI MeTOIMKe (CM. IpUiIoKeHHe 9).

3.12. Ecnu BBISBIIGHO HECOOTBETCTBHE (DAKTUUECKOI TpacChl TPYOOIPOBOJIOB, @ TAKIKE COCTABA HJIH
pacrnionoxxenus saementoB OIIC npoekTy, a cpok ciykO0bl TpyOONPOBOIOB HE NMPEBBICHI POEKTHOTO
pecypca, TO BBIABJICHHBIC OTCTYIUJICHUS OOJIKHBI 6I)ITI:. CorjiaCoBaHhbl C reHepanLHoﬁ HpOCKTHOﬁ
opranuzanueii. Ecian cpok ciayx0bl TpyOOIIPOBOJOB MPEBBICHI MPOEKTHBII PEcypc, TO BBISBICHHBIC
pu 00CIIeI0BaHNH OTCTYIUICHHSI MOTYT OBITh COTJIACOBAHBI KAaK C MMPOEKTHON OpTaHHW3allMel, TaKk H CO
CTEIUATN3NPOBAHHON HANAAOYHON OpraHU3alnei, IMEIOIIECH COOTBETCTBYIOIINE JIMIICH3HH.



B o6oux ciaydasx ZOIKHBI OBITH BRIITOJHEHBI TIOBEPOYHBIE pacueTsl TPyOOIPOBOIOB Ha TIPOYHOCTH
M CaMOKOMIICHCAIIMIO TEMIIEPaTypPHBIX PACIIMPEHUH 1O MX (aKTHIECKOMY COCTOSIHHIO (CM. pasm. 4
HACTOSINX MeTOINYeCKUX YKa3aHHUi).

Bce BbISIBICHHBIE OTCTYIUICHHS JIOJDKHBI OBITh BHECEHBI B TEXHHUYECKYIO JIOKYMEHTALMIO, B TOM
YHClle B aKCOHOMETPHYECKYIO CXEMY TPYOOIIPOBOJIOB, M XPAHUTHCS B MACIIOPTE TPYOOIPOBOIA.

3.13. o pesyapratam obOciemoBanus TpyoompoBogoB u ux OIIC cocraBiseTcss BEIOMOCTb
nedekToB, B KOTOPOH JOJDKHBI OBITh OTPaXEHBI PACIOJIOKEHHE, XapakTep, Crnocod M CPOKH
ycrpaHeHus aedexToB. B BemomocTn nedekToB genaeTcs OTMETKa 00 YCTPAaHEHUHM TOTO WIM HMHOTO
nedekra wiM ykaspIBaeTCs NPUYMHA, U3-3a KOTOPOH AedeKT He ObLI yCTpaHEH B YCTaHOBJICHHBIC
cpoku. BemomocTn nedeKkToB IODKHBI XpaHHUTHCS BMECTE € MAaclmopToM Tpybomposoma. Obpasers
BEZIOMOCTH JIe(PeKTOB NPUBEACH B IIPIIIOKEHUH 4.

HpI/IMe‘{aHHe. Tlo YCMOTPEHUIO aAMUHHUCTPALIUU SJIEKTPOCTAHIIUN COCTABJICHUE BECAOMOCTHU I[eq;)eKTOB MOXKET
OBITH MOpY4Y€HO JHLYy, OTBETCTBEHHOMY 3a HCIPABHOC COCTOAHHUC pr60Hp0BO,IIOB n ux OHC, 00
npeaCTaBUTEIIIO CHeHHaJ'IH?,HpOBaHHOfI OpraHusanuu.

4. PACUET TPYBOITPOBOJOB HA TPOYHOCTb U CAMOKOMITEHCALINIO
TEMIIEPATYPHBIX PACIIMPEHUI

4.1. PacueTrsl TpyOOIIPOBOIOB HA MPOYHOCTh U CAMOKOMITCHCAIIHAIO TEMITIEPATYPHBIX PACIIUPEHUHA
JIOJDKHBI BBITIOJTHSITECS IO MPOTpPaMMaM, PEATU3yIONIMM B TIOJHOM :00beMe TpeboBanus [7] u [9].
PacueThl, kak NpaBuiO, JOJDKHBI BBIIOJHATHCS CHIELUAIM3UPOBAHHOW oOpraHusauuei. PesynpTaTsl
pacyeToB W MarepHaibl 0OCIENOBaHMI NPYrHX OpraHu3anui (B.COOTBETCTBMU C pa3il. 3 u I. 4.12
HACTOSIIUX METOAMYCCKUX YyKa3aHWW) JOJKHBI OBITh COIIACOBAHBI CO CICHUATU3UPOBAHHOMN
OpraHu3aIiell B YCTAHOBICHHOM HOPSIIIKE.

[Tpumeyanue. XapakTepUCTHKH CYIIECTBYIOIINX CHEHUAIBHBIX MPOrpaMM pacueTa TpyoonpoBonoB Ha DBM,
OTBEYAIOMINX YKa3aHHBIM BBIIIE JOKYMEHTaM, IPHBEACHBI B IPUIOKEHUH 5.

4.2. Jlns  BBINOJHEHHWS  pacyeToB  TPyOOHPOBOJOB  HEOOXOAMMO  COCTaBJICHHE  HX
AKCOHOMETPUYECKOW CXEMBbl, KOTOpasi 0a3upyeTcsi Ha IPOEKTHBIX JaHHBIX M YTOYHSETCS 110
pesyibrataM 00cienoBaHMsl TPyOONPOBOJIOB, /@ TaKKe CIeNyIollne JaHHbIe: NapaMmeTpbl paboueil
Cpenpl, ee yaelbHas Macca, MapKa CTalll, 3HAYEHUsI THAMETPOB M TOJIIUHBI CTEHOK TPyO, paanycoB H
OBAJTHOCTH THOOB, Macchl (PaCOHHBIX AJIEMEHTOB, apMaTyphl, MacChl | M IOTOHHOW JIMHHEI TPYyO (C
Y4ETOM TETJIOBOWH M3OJALMM), TEMIEPAaTypHBIC YCIOBHSA pabOThl y4YacTKOB W OTBETBICHHUH
TpyOOIIPOBOAOB, 3HAYECHUSI TEMIIEPATYPHBIX CMEINCHWH B TOYKaX NMPHCOCAMHEHHS TPyOOIPOBOIOB K
00opynoBaHuio (TypOHHE, KOTIIY), JUIMHBI TAT TIOJBECOK, KOHCTPYKIIUH OTIOP M THIIBl YCTAHOBIICHHBIX B
oropax npyxwuH. {151 IpoBeAeHNS TOBEPOYHOT0 paciyeTa HEOOXOIUMBI TakKe (aKTHIECKHEe Harpy3KH
TTPOII B paboueM COCTOSHHH TPYOOTIPOBOJIOB.

B npunoxenun 4 npHBENCH INPUMEP aKCOHOMETPUYECKOW CXeMbl TpyOONpoOBOJa, a TaKKe
HEoOX0/IMMBbIE JTaHHBIE IS BBITIOJTHEHUS pacyera.

4.3. PacyeThl CylIeCTBYIOIIUX TPYOOIIPOBOIOB BHIMTOTHIIOTCS IS :

ONpeNieNeHus] ONTHMAJIBHOTO . paclpesieNeHls] MacCoBBIX Harpy3ok mo »saemeHtam OIIC
(onTUMH3AaLMOHHBIN pacyer);

OLICHKH JICHCTBYIOIIMX B TPYOONPOBOJE HANPSDKEHUH NMpU (aKTHYECKOM COCTOSIHUM M Harpyskax
OIIC (moBepoUHEIit pacuerT).

4.4. Macca | M TOTOHHOW HINHWHEI TPYO, M3 KOTOPBIX H3TOTOBIICH TPYOOIPOBOJ, OIIPEHENICTCS
CYMMHpOBaHHEM Macc’ 1*“M TIOTOHHOH JJIMHBI METajula W TeIVIOBOWH W30isMH. s HeKoTOphIX
THIIOpa3MepoB TpyO Maccy | M MX IOTOHHOMW JUIMHBI MOYKHO OIIPEICIIHUTh U3 TaOJHI, PUBEACHHbIX B
npunokeHnd 6. IIpu oTcyTcTBHN HEOOXOAMMBIX CBEJICHNH Maccy | M MOTOHHOM JUTMHBI TPYOHI g, (KT)
PEKOMEHIYeTCs OIpeeIIsiTh Mo (hopMyJe

qm = 2457 : 103 : Scp(D - Scp)s (1)
rine D — HOMUHAIBHBINA HApY>KHBIH JUaMeTp TpyObl, MM;

Scp — YCpelHEHHas TOJIIMHA CTEHKH TPYObl C y4eTOM HECUMMETPMYHOCTH JOMYCKOB, MM,
omnpezensiemast 1o popmyie

A+ A
Sep = Su [1 +—B200 Hj



(3mech S, — HOMHUHAIBbHASI TOJNIUHA CTEHKH TPYOBI, MM;

A, m Ay — COOTBETCTBEHHO BEpXHEE M HW)KHEE OTKJIOHEHHS JOITyCKa I10 TOJIIMHE CTEHKH TPYO co
CBOMM 3HaKOM, %).

IIpu npoBeaeHnn pacdeToB Macca 1 M TIOTOHHOH JITMHBI TETUIOBOW HM3OJISAIIUN TIPUHUMAETCS JTHOO
MO JIaHHBIM TIPOEKTa TEIUIOBOM M30iauuu (eciu (hakTHYecKas TEeIUIoBask M30JSIIMS COOTBETCTBYET
NPOEKTHOI), JIMOO MO JaHHBIM HpeABIAYIIero o0cnemnoBaHus TPyOOmpoBojoB. Ilpu oTcyrcTBHM
yKka3aHHOH uH(opManmu Macca | M IOTOHHOM JUIMHBI TEIJIOBOW H3OJSIIMU  OINpPEIessieTCs
B3BEIIMBaHNEM (PAKTHYECKOH TEIUIOBOM M30JISILIMK, CHUIMAeMO# ¢ 1 M IOTOHHOM JUTMHBI TPYOOIIPOBOIA.
Jannble o Macce 1| M IOTOHHOM JUIMHBI TEMJIOBOW M30JIILIMM HAa BCEX PACUETHBIX YYacCTKaX JOJDKHEI
OBITH OTPaXEHBI B CONPOBOUTENBHON TIOKYMEHTALMH K PE3yJIbTaTaM pPacyeToB.

4.5. Ecmm nyis paccMaTpUBacMBIX TPYOONPOBOJOB CYIIECTBYET HECKOJIBKO TEMIIEPATYPHBIX
PEKMMOB X KCIUTyaTaIWH, TO AJIS BBIMOIHEHUS PAacUETOB CIEAYET ONPEACIATh TOT BAPHAHT PEeXHUMa,
KOTOPOMY COOTBETCTBYIOT HanOoJee TsDKEble YCIOBUS HAarpyXeHHs MeTamia Tpyoonposona. Beidop
3TOT0 BapuaHTa JOJDKEH OBITh OOOCHOBAaH B CONPOBOANTEIBHOW AOKYMEHTalMM K pPE3yJbTaTaM
pacdera. Ecim Takoil BapmaHT 10 MPOBENCHUS DPACUYETOB YCTAHOBUTH HEBO3MOXHO, TO PacCUeThI
BBINOJIHSIOTCS JJI BCEX COYETaHUIl BAPHAHTOB TEMIIEPATYPHOTO COCTOSIHUS YJaCTKOB.

4.6. 3HaueHHMA TeMIeEpaTYpHBIX CMEHICHHH B TOYKaX IPUCOEAMHEHHS TpPyOONpPOBOAOB K
TEXHOJIOTHYECKOMY 000PYIOBaHHIO MPUHUMAIOTCS MO0 U3 pabovyux depTexei obopynoBaHus, 1160
M0 JAaHHBIM 3aBOJIa-U3TOTOBHUTEN, JTHOO IO pe3ynbTaTaM H3MEpeHHH. Bo Bcex ciydasx yka3zaHHbBIE
CMELICHHS 33/IaI0TCS B IIPUHITON B aKCOHOMETPHYECKOH CXeMe TPyOOIpoBoJa CHCTEME KOOPAUHAT U
OTpaXKaloTCs B CONPOBOAUTEIBFHON TOKYMEHTAIIMH K Pe3yIbTaTaM paciyeToB.

4.7. Tlpn oOnapyxenun B coctaBe [IPOIl mpyxuH, HE 'COOTBETCTBYIOMIMX JCHCTBYIOIIUM
orpaciieBbiM HJI, HeoOXoaMMO IIPOBECTH OIEHKY MAaKCHMaJbHOM JIONMyCTUMOW Harpy3kd Ha
HECTaHIAPTHYIO TPYXHUHY P (H) m xectkoctn mpyxunsl, C (H/mMM). OneHky pexoMeHmyercs
BBITIOJTHATH 110 (OPMYyIIaM:

0,392 [1]
Prae=—"o—; 2
MakcC Dcp
4
C= L s (3)
SDSP(H—Z)

re d — auameTp NMpyTKa NpYy>KUHBI, MM;
D, — cpenHuii AnaMeTp NPYXHUHBI, MM, OTIpEIeIIsIEMBbIi 110 (hopmyIie

Doy =Dyap - d

(3meck D,y — HapyXKHBIA AMAMETP. IPYKUHBL, MM);
[t] — momycTHMOE HanpsiKEHUE Kpydenus, papHoe 685 Mlla;
G — mopaynb casura, paBHbid 7,85 - 10* MITa;
1 — TIOJIHOE YHCIIO BUTKOB IIPY>KUHBI.
[TonmydeHHoe 3HauyeHUE © Pyu MODKHO OBITH HE MEHBIIE COOTBETCTBYIOIIETO 3HAYCHUS,
IpeaycMOTpeHHoro Ans nanHoro >nementa [TPOIT B mpoexkre.
HecrannapTaele TPy XKWHBI TIOUIEKAT 3aMEHE HAa CTAaHAAPTHBIE B OMIKANUIIYI0 PEMOHTHYIO
KaMIIaHHIO.
4.8. B pe3ynpTare BRIIOTHEHHBIX PAaCUeTOB TPYOOIIPOBOIOB OJDKHBI OBITH ITOTyYCHBI 3HAUCHHS:
Harpy3oK Ha OIopsl B pad0veM M XOJIOZHOM COCTOSIHUSIX TPYOOIPOBOIOB;
3aTSDKEK M BBICOT NPY>KMH B pPab0YeM 1 XOJOAHOM COCTOSIHUSIX TPYOOIIPOBOIOB;
BUAVMMBIX ¥ TOJIHBIX TIEPEMEIICHNI TpyOONmpOBOMOB HPH MPOTPEBE B MECTAX YCTAHOBKH OIOp H
WHNKAaTOPOB TEMIIEPATypPHBIX PacIIUpPEHHH;
HaNpsDKeHUH, JeHCTBYIOIIMX BO BCEX PACUETHBIX CEUEHHSIX TpyOOmpoBoAOB B paboueM H
XOJIOJHOM COCTOSTHHSX;
Harpy3ok © BBICOT ynpyrux osiemeHtoB [IPOIl mis ycnoBuil mpoBeneHUs THUAPABIUYECKUX
UCTIBITAaHUH (€CNIU TaKue UCTIBITAHUS MPEeTyCMOTPEHBI COOTBETCTBYIOIIMMHU HOPMaMH).

IIpumeuanne. B pabGodeM COCTOSIHMM 3HAUCHUS TEMIIEPATyphl OTHENBHBIX YJYacTKOB TPYOOIPOBOIOB
(otBerBnenus Ha IICY, x mpemoxpaHUTEIbHBIM KJIAllaHAM, HAa MapOCOOpHBIN KOJUIEKTOP, MEPEMBIYKH H T.1.)



NPUHUMAIOTCS TaKUMU, IIPU KOTOPBIX 3TU YHACTKU HAXOJAATCA B SKCIUTyaTallun 60HI)H_IyIO 4JacTb BpEMEHHU.

4.9. Ecmn mo pe3ynpTaTaM BBITIONHEHHBIX PacdeTOB 3HAUeHHs Harpy3ok Ha otaensHble [IPOIT
MPEBBICAT MaKCHMallbHBIE HOPMATHBHBIC UIA (PAKTHYECKH YCTAHOBJICHHBIX NPYKHH, HEOOXOIMMO
BBIITOJIHUTH 3aMEHY yKa3aHHBIX IPYKUH.

4.10. Ecnu u3-3a W3MEHEHHS TPACCHPOBKH TPYOOIIPOBOIA, MACCOBBIX XapaKTEPHCTHK HIIM COCTaBa
YIOPYTHUX 3JEMEHTOB 0 pe3ynbTaTaM IIOBEPOYHOIO pacueTa 3Ha4eHUs! Harpy3ok Ha Hekotopsie ITPOII
B XOJIOZIHOM COCTOSHMM IIOJYYalOTCSd C OTPUIATEIbHBIM 3HAKOM, HEOOXOJMMO MpOBEICHHE
mepornpusTuii o u3MeHeHuto OIIC, KoTopsIMH MOTYT OBITH YCTAHOBKA JIOMOJHUTENIBHBIX NPYXHH B
LCIIAX CYIIECTBYIOIIUX OIOP HMJIW MOABECOK, J'll/l60 HN3MCHCHHUC MECTa PACIIOJIOXKCHUA 3TUX JJIEMCHTOB
Ha Tpacce. DPPEKTUBHOCTb M BOZMOXHOCTb IPOBEJICHUS NPEIUIOKEHHBIX MEPONIPHUATHI JOJDKHBI OBITH
TOATBEPIKIICHBI Pe3yJIbTaTaMU IPOYHOCTHBIX PACUETOB.

4.11. IIpu oTpHUIATENBHBIX 3HAYCHHUAX PACUYCTHBIX HATPY30K HEKOTOPHIX CKOJB3SAMUX OMOpP FUTH
JKECTKHX TOJBECOK B XOJIOMHOM WM pabdO4eM COCTOSHHH TPYOOIPOBOAOB PEKOMEHIYETCS 3aMeHa
STHX ONOp Ha TNPYKUHHbIE OO0 W3MEHCHHE MeCTa WX pACIOJIOKEHUS' ¢ TOATBEPIKICHHEM
pEKOMEHAAINI pe3yIbTaTaMH MPOYHOCTHBIX PACUETOB.

4.12. ConpoBoauTeNbHAs JOKYMEHTAINS K pe3yJIbTaTaM PacueToB HOJDKHA COACPKaTh CICIYIOIINE
CBE/ICHUS:

AKCOHOMETPHUYECKYI0 CXeMY, YTOYHEHHYI0 B pe3yibTare 00cieoBaHMs, C 0003HaYCHUEM
pacyeTHBIX y3JI0B U CEUECHUI;

pacuerHble (akTHueckue napaMeTpbl pabodel cpenblod  NPUHATBIA  PacueTHBI pecypc
TpyOOmpoBOIA;

000CHOBaHME BBIOPAHHOTO BapHaHTa pacueTa (IIPM HAIWYHMM B PAcUETHON CXeMe YYacTKOB,
paboTammX C pa3TUYHBIMHA 3HAUYCHUSAMH TEMIECpPATypbl WM WMEIONINX pPa3IUdHOE BpeMs
IKCILTyaTaIum);

MPUHATBIC B pacyeTax 3HAYCHHS MAaCCOBBIX HArpy30K. Ui TPYOOIPOBOIOB BCEX THIIOPA3MEPOB
(pa3menbHO — A7 METaJIa U TEIJIOBOW M30JIALIUH);

MIPUHSTHIE B pacyeTax coCpel0TOYEHHbIE Harpy3KH OT Macchl 000pYAOBaHUS UM apMaTyphl;

MIPUHSTBIE B pacdyeTax 3HAuUCHHs CMELICHWH Y3JI0B MPHCOEIMHEHHS K OOOpYJOBAaHMIO, a TaKXKe
JAHHBIC 110 IPUHATHIM 3HAYCHUSAM XOJIOTHBIX PaCcTSKeK;

MIPUHSTEIE B pacueTax KIIOYeBble (HHU3MUECKUe KOHCTAHTHl U KOA(h(UIMEHTH (MOAYIH YIPYTOCTH
MaTepuana B pabodeM M XOJOAHOM COCTOSHISIX; KO3 PHUIINEHT TMHEHHOTO PaCIINPEHHS; TOTyCTUMBIE
HalpsDKeHUsST B paboyeM W XOJOJHOM COCTOSHHUSX; Kod(hdHIMEeHT meperpy3ku; Kod(pQOUITUSHTHI
ocnalieHus, CBA3aHHBIE C HAJIMYHEM CBapHBIX INBOB; KOX((UIHMEHTH], CBA3aHHBIE C peJaKcanueit
HaTpsKEeHUN);

xapakrepuctuku 3iementoB ITPOIL ¢ yka3aHmeMm THIIa NPYXXHWH, UX >KECTKOCTH, HArpy304HOH
CIIOCOOHOCTH, YHMCIIa 1IeneH, CBOOOIHBIX BBICOT NPYXKHH, a TaKKe HeOallaHChl HArpy30K MO OTAEIbHBIM
onopam u o OIIC B uenowm;

000CHOBaHHUE Pa3IMYHBIX PEIICHAN, MPUHATHIX B IPOLIECCEe IPOBEICHHS PaCUETOB.

4.13. Ecnmm w3 pe3ynbTaToB MOBEPOYHBIX PACUYETOB TPYOONpOBOJA CIEAYeT, YTO pacyeTHbIC
HATPSDKCHAS B METaJUIEe TPEBBIIIAIOT IOIYCTHMBIC, TO BO3MOXKHOCTH NAallbHEHINEH HSKCIDTyaTamuu
TaKoro TpyOOIpOBO/Ia OMpeEeseT IKCTIePTHO-TEXHNIEeCKass KOMHUCCH. JTa KOMHCCHS pa3padaTbiBaeT
¥ yTBEp)KAaeT HEOOXOIMMBIE MEpHI, ITO3BOJISIONINE YMEHBIIUTh BOZMOKHOCTh TIOBPEKACHUS yIacTKa
TpyOOIIPOBOIa C BEICOKIM YPOBHEM HarpsyKEHUH.

4.14. HeoOxomuMOCTh B TIPOBEICHUN PEKOHCTPYKIMHU TpybompoBomoB u ux OIIC BeIABIsACTCS Ha
OCHOBAHUH MMOBEPOYHBIX PACICTOB TPYOOIPOBOAOB THOO TPeOOBAHUI COOTBETCTBYIOUINX OTPACIEBBIX
H/I. B nepBoMm ciydae o00CHOBaHHE HEOOXOAMMOCTH MPOBEACHUS PEKOHCTPYKIMHU (C YKa3aHHEM
CPOKOB €€ BBITIOJHEHHs1) BHOCUTCS B BEIOMOCTh JIe()eKTOB TPyOONpoBOJOB (cM. 1. 3.13 u npuioxeHue
4 HactosMX MeTOANUECKUX YKa3aHUil).

5. HAJIAJIKA TPYBOITPOBOJIOB M OIIC UX KPEILJIEHUI

5.1. Bce paboTel mo peanu3anny peKOMEHAAIMH, pa3paO0TaHHBIX Ha OCHOBAHUM DPE3yJIbTATOB
00CIIeIOBaHUS M pacdeToB TPyOOIPOBOJOB, OCYLIECTBISIOTCS B MPOIECCE PEMOHTA TPyOOIIPOBOAOB,
KOTZIa TIOCJIeTHIE HaXOAATCS B XOJIOAHOM COCTOSIHUH.

PemonTHBIE paboTH Ha TPYOOIIPOBOIAX MPOM3BOAATCS B COOTBETCTBHHU C TpeOOBaHUSIMH [4].

5.2. IIpu npoBenennu pemonta [IPOII (3aMeHe NMpy>KUH WM MOBPEKACHHBIX JIEMEHTOB) JOJDKHBI
OBITh TIPUHATEI MEPBl K TOMY, YTOOBI TOJOXEHHE Ocell TpyOOIPOBOJOB B MPOCTPAHCTBE HE
W3MEHWJIOCh. B dWacTHOCTH, TpH 3aMeHE NPYXHH BHOBH MOHTHPYEMBIE MHPYKHHBI PEKOMEHIYETCS
YCTaHOBHTH B MPYXHHHBIE OOOWMBI M HpPEABAPUTEIBHO CXKAaTh 0 PACUETHOH BBICOTHI B XOJOJHOM



COCTOSTHUH. 3aTeM HeoOX0anMo 3a(hUKCHPOBATh MPYKUHHBIE 000MMBI Pe3bOOBBIMHU HITH MPUBAPHBIMHU
cTsoxkaMu. Ilocne 3aBepuieHnst peMOHTHBIX paboT Ha TPYOONPOBOJIE PE3bOOBHIE U MIPUBAPHBIE CTSHKKH
HEOOXONMO ITOJTHOCTBIO IEMOHTHPOBATH.

5.3. Ilocne pemonrta IIPOII, BBI3BaHHOrO pa3pylIEHHUEM OTAEIbHBIX 3JIEMEHTOB, CIEIyeT
OTpPEryJIMPOBaTh BHICOTHI NMPYXKHH B IEJSIX 0OECIeueH sl pacueTHBIX 3HAUCHUH HArpy3Kd B XOJIOAHOM
COCTOSIHUHU TPYOONPOBOJIOB. AHAJIOTHYHYIO OTIEPAIMIO CIEAYET BHIIOJIHUATD U JUIS ABYX OJIM3IIEKAIINX
ITPOII (1o xoxy M MpOTHUB XoJia cpenbl). PeryaupoBka MOKHA BBIIOIHSTECS C YU€TOM JOIMYCTHMBIX
OTKJIOHEHUM Harpy3Ku OT MPOEKTHBIX (pacueTHbIX) 3HaueHWH (cM. I. 5.9 Hacrosmux MeToaudeckux
yKa3aHHi).

5.4. Tlpu pemoHTe TPyOONIPOBOAOB, CBSI3aHHOM C BBIPE3KOH 3a0paKOBaHHBIX CTHIKOB, apMaTypHI
WY TTATPYOKOB ISl HICCIIEOBAHUS METaJlIa, HEOOXOAMMO MPUHSTH MEPBI K COXPAHCHHUIO HEM3MEHHBIM
TIOJIO’KEHHUS YIIPYTrol OCH TpyOONpoBoa (B IPOTHBHOM CIIydae BO3MOXKHO HapyIIEHHE PACIpPEIeIICHNs
Harpy3ok Ha OIIC).

C 5TOM IETBI0 HEOOXOAUMO:

3auKCUpOBaTh pEe3bOOBHIMH WM MNPUBApHBIMH  CTSDKKAMH  HIPYXKUHHbIE OOOWMBI  IBYX
Onu3IIeKaIUX ONOP C KaKIO0H CTOPOHBI OT MECTa pe3a (BCET0 MUHIUMYM YEThIPE OMOpPHI);

Ha paccTosiHUU He Oosiee 1 M 1O 00eMM CTOpOHAM OT MeCTa pe3a YCTaHOBHUTH OyrelibHbIE OIOPHI
(ucmonmuenne mo OCT 34.276—75 [9]); xoTophie MOKHBI 0OecreyuBaTh TpeOyemMoe MHpU CBapKe
CMeIeHre TPyOONpOBOIOB B0 €TI0 OCH;

nepex paspe3koil TpyOompoBoma mo o0e CTOPOHBI OT BBIPE3aEMOr0 y4acTKa HAHECTH KEPHOM
TOYEYHbIE OTMETKH Ha 00pa3ylollylo TpyObl M 3a()MKCHPOBATH B COOTBETCTBYIOLIEM JOKYMEHTE
paccTosHuE MEXTy 3TUMH OTMETKaMH;

o0ecIeynTh TaKkyro JUHEHHYIO AJMHY BCTaBKH, YTOOBI M3MEHEHNE PACCTOSHUS MEXIY OTMETKaMH
KEpHEHHS TI0 00pa3yromei TpyObl mocie CBapKH CTHIKOB HE IpeBbImaio +10 Mm;

1ociIe CBAapKW M TEpMOOOPAaOOTKHM CTHIKOB M BOCCTAHOBJICHUS TEIUIOBOM H3O0JSLUH IOJHOCTHIO
JEMOHTHPOBATh (PUKCUPYIOIIUE CTSXKKH C TIPYKHUH OIIOp TPYOOIpoBOIa.

5.5. Ilpu ycTaHOBKe Ha TpyOOIpPOBOIe MHANKATOPOB TEMIIEPATYPHBIX PACIIMPEHHH, UX Pa3METKe U
3aMeHe HEHCIPaBHBIX WHANKATOPOB CIEAyeT PyKOBOACTBOBATHCS TpeOoBaHUAMH [2].

5.6. Tlepen HaHECEHHWEM TETUIOBOW HM3OJSAIUU HEOOXOAMMO MPOBEPUTHh HANEKHOCTh CUCTEMBI
KpEIUICHHsI TPYOOIPOBOOB B COOTBETCTBHHU C TpeOOBaHMAMHU [4].

5.7. Tlocnme BOCCTAHOBIICHWS WJIM 3aMEHBL. TCTUIOBOW W3OJLIIMH TPYOONpoBOJa HEOOXOIMMO
MIPOBEPHUTH COOTBETCTBHE MAacChl | M €€ IOTOHHOHM UIMHBI NIEPBOHAYAIILHOMY NPOEKTHOMY 3HAUYEHHIO
(cMm. 1. 4.4 Hacrosimx Meronuueckux ykasaHuit). Ecim macca 1 M moroHHoit mummHbl TpyOoIpoBoaa
Ha KakoM-M0o ydacTke u3MeHsiercst Oonee yem Ha +10%, HeoOXoauMa KOPPEKTUPOBKA MPOEKTHBIX
3HadeHuit Harpy3ok [IPOII storo yuacTka. CKOPpEKTHPOBAHHBIE 3HAUEHUS! HATPY30K PEKOMEHAYeTCs
OIIPEEIIATH 110 CIEAYIOIUM (hopMyJIIaMm:

0
Gpax Fpac
P = 2P0 4)
Dpac
0 0
Pron = Ppa6 + (Pxon - Ppa6)ﬂ (5)

rre Py, 1 Pyoy — CKOPPEKTHPOBAHHBIE 3HAUCHHUS HArPy30K B pab0deM H XOJIOJHOM COCTOSHUSX;
POy PO  — HPOCKIHBIE (PACUCTHBIC) 3HAYCHHS HATPY30K B pab0ueM U XOIOIHOM COCTOSHMSX
pab = Txo1 1 GonpoBoa;
Gax ¥ Gpac — (aKTHYECKOE M MPOEKTHOE (PacyeTHOE) 3HAUEHHS Macchl 1 M MOrOHHOM JJTHHBI
TpyOompoBoaa.

CKOpPEKTHUPOBAHHBIE 3HAUEHUS HATPy30K Py M Py, HE JIOMKHBI INIPEBBINIATH JIOMYCTHMbIE
Harpy3ku Ha smemMedTsl [IPOIL, B mpoTHBHOM citydae HEOOXOIMMa X PEKOHCTPYKIUS B COOTBETCTBUHU
¢ 1. 4.8—4.10 HacTosAmMX MeToMnIecKnX yKa3aHH.

Ecnu m3mMeHeHne Macchl 1 M MOTOHHOM JUTHHBI TETITIOBON U30JISAIIMU TTPOUCXOUT HA OOJIBIICH JacTH
JUTMHBI TPyOONIPOBOJa MM M3MEHEHHE IOTOHHON Macchl mpesbimaeT 10%, He0O0X0IMMO BBIOIHUTH
pacdeT TpyOOTPOBOIOB i OIpEACTCHHs ONTHMAaJIbHOTO pacmpeneneHus Harpy3ok Ha OIIC (B
COOTBETCTBHH C pa3ll. 4 HACTOSIMMX MeTONNIeCKHX YKa3aHHi) U B MalbHEHIIEM pyKOBOJCTBOBATHCS
MOJTy4YeHHBIMHU PaCYETHBIMHU TaHHBIMU T10 Harpy3KaM.

B ToM ciyuae korga Ha ydyacTtkax TpPYOOIIPOBOZOB C OJMHAKOBBIM HAapyXHBIM JHaMETPOM
CMOHTHPOBAaHA TEIJIOBas M3OJSIUS C Pa3NUYHOW Maccoil | M ee MOrOHHOW JJIMHBI, TPaHUIIBI
Pa3IMIHbIX THUIIOB TEIIOBOM U30Js10Uu  JOJIPKHBI 6bITb MpUBA3aHbl K aKCOHOMeTpI/I‘leCKOI‘/II CXEME



TpyOOIIPOBOZOB M OTpPak€HBI B OTHENHHOM akKTe, KOTOPHIM IODKEH XpaHHUTHCA B TACTIOpTE
TpybonpoBoma. Mudopmarus B JOKyMEHTAIlMH TPyOOIPOBOAA JOIDKHA OOHOBIATHCA HPH KaKIOM
W3MEHEHUU TEIUIOBOM U30JISILUMU.

5.8. Ouenka coorBercTBUA (hakTHyeckux Harpy3ok ITPOIT nmpoekTHBIM (pacyeTHBIM) IPOU3BOIUTCS
B CIIy4asix:

PEKOHCTPYKIMU TPACcChl TPYOOIPOBOJIOB;

yCTpaHEeHUs BHISBJICHHBIX 3allleMiIeHni TpyOorpoBoaoB 1 HegoctatkoB OIIC ux xpernneHuii;

KOPPEKTUPOBKHU TPOEKTHhIX 3HaueHud Harpy3ok [TPOII (cm. m. 5.7 Hacrosimux MeToauuecKkux
yKa3aHU);

OTHOBPEMEHHOM TIepeBapKH ABYX CBapHBIX COSAMHEHHH JTF000T0 ydacTKa TpyOompoBoa u boee;

MOBpEeXKICHUN TpyOOTIpoBoaa ¢ IeopManueii ero ocy;,

oOcieoBaHMs TpPyOONpOBONAa B TENAX BBIABICHWSA NPHYNH HECOBMAACHUS (aKTHUECKUX
TEMIEPaTYPHBIX PaCIIUPEHUH ¢ IPOCKTHHIMH (PaCUeTHBIMI) B COOTBETCTBHH C [2];

o0cieoBaHus TPYOOIPOBOA B IENSAX MPOIIICHHAS CPOKA €TO HKCILTyaTAIHH.

5.9. Ilepen Havanom peryiupoBku OIIC mpoBoAnTCS aHATN3 JAHHBIX MO0 PA3HOCTH (aKTHUECKUX H
pacueTHbIx Harpy3ok ITPOII u onpeznensercsa nmocnenoBaTebHOCTh MpoBeAeHNs perynuposku OIIC B
renoM. [Ipu 3TOM BO3MOXXHO MHOXKECTBO Pa3lMYHBIX CHUTYAIlUH, MO3TOMY B JaHHBIX MeTOAMYECKHX
YKa3aHUSAX HPUBOJATCS JIHIIb HEKOTOpHIE OOIIME PEeKOMEHIAIMK AJS BBIOOpa IMOCIel0BaTeIbHOCTU
MPOBEICHUS PETYTUPOBKH.

Perymuposka Harpy3ku [TPOII sBisieTCsl IUKINYECKUM TPOIIECCOM, B KOTOPOM KaXKIBIA SJIEMEHT
MOJKET PETYIUPOBATHCA HECKOJIBKO pa3 i IOCTIKCHHA JOIyCTHMOIO JHara3oHa OTKIOHEHUI
Harpy3ox.

Haumnate perynmupoBky pekomenayercsi ¢ anemeHToB LIPOII, pacnonoxeHHBIX BOIH3H
HETIOABIDKHBIX ~ KpPEIUIGHHH TpyOompoBoma. 3aTeM cieayeT perynmupoBaTh 3neMmeHTsl  OIIC,
pACTIOIOKEHHBIC HA BEPTHKAIBHBIX y4acTKax TpyoOompoBoda. [locie 3TOro pexkoMeHIyeTcs
perynupoBaTh BCe OCTaJbHbIE ONOPBI U MOABECKH, IPUYEM B MEpBYI0 ouepeab — 31aeMeHTs! [TPOII,
PAacIIoyIoKEHHBIE PAIOM APYT C JPYrOM M UMEIOIIHE ITPOTHBOIOJIOKHbBIE 3HAKH OTKIIOHEHUH Harpy3oK.
[Ipu mpounx paBHBIX BO3MOXHOCTAX JUISI PETYIHMPOBKH. CIIeIyeT MCIO0Ib30BaTh Oosee xxectkue [TPOIL.

ITocne mepBoro o6xoma asnemeHtoB IIPOIl pexkoMEHAyeTCS BBINIOJHUTH TIOBTOPHOE H3MEPECHHE
BBICOT NPY)XHH TpyOOmpoBOIa W OIpENeNuTh JCHCTByIOUMEe Harpy3ku. Ilpm oOHapyxeHnu
3HAUUTENBHBIX OTKIOHEHUI HAarpy30K OT 3aJaHHBIX  PEKOMEHIYETCS COCTaBUTh IUIAH AAJbHEHIINX
JIEUCTBUI U MPOJOIIKUTE PETYIUPOBKY.

5.10. V3mepenus BBICOT MPYXKHUH IpU MPOBEACHUU PETYIMPOBKH JOJDKHBI BBINOJHATHCS C ABYX
JIMaMeTpajIbHO ITPOTUBOIIOIOKHBIX CTOPOH Ka)JIOro MPYXMHHOTO Osioka. I1o OKOHYaHUM PETYIHPOBKU
B popmyisip Harpysok ITPOII (cMm. npunokeHue 4) 3aHOCUTCS CpefiHEe apU(YMETHUSCKOE STHX JIBYX
BBINOJIHEHHbIX U3MepeHui. [lo pesynbraTam u3MepeHUil BBICOT NPYXKHUH ONPENENISIIOTCS 3HAUCHUS
¢axTnyeckux Harpysok [IPOII. B npumoxkenuu 7 npuBeneHa Gpopmysa At ONpeaeIeH s yKa3aHHbIX
Harpy3ok, a TaKke IpuMep ee UCIONIb30BaHusl.

OTkiIoHeHHST (PaKTHYSCKUX HArpy30K HA KaXKIYI0 MPYKUHHYIO OTOpPY WM MOIBECKY B pabodem
COCTOSIHUH OT MPOCKTHHIX (PacUeTHBIX) HE MOJDKHBI MPeBhIIaTh +15%. IIpn 3TOM OTKIIOHEHHE CYyMMEI
HATrPy30K BCEX MPYKWHHBIX OMOP W MOJBECOK Ha YJ4acTKaX TPYOOIPOBOIOB MEXAY HEHOIBIKHBIMU
OIopaMu HE JOJDKHO TIPEBHIMIATh +5% MPOCKTHOTO (pacueTHOTO) 3HAuYeHHS. OTH JIBa KpPUTEpPHUS
SIBIIIIOTCS TIOKA3aTENAMU YCIIENIHOCTH PEryJIUpOBKU. [Ipy OTKIIOHEHMSIX, PEBBIIIAIOUINX YKa3aHHbIE
npezensl, perynupoBka Harpy3kn OIIC nomxkHa OBITH MPOAOIKEHA.

IIpumeuanue. Jlonmyckaeres He BRINONHATS peryaupoBky ITPOII B Tex cioydasx, koraa:

JUISL IPY>KHH ¢ MAKCHMAIIBHBIM ITporun6oM 70 MM HecoBIafieHHe UX (aKTHUECKHX BBICOT B pabodYeM COCTOSHUH
C MPOEKTHBIMH (pacyeTHBIMH) MeHee 5 MM U (hakTuueckass Harpy3ka B paOoyeM COCTOSIHUM HE BBIXOAUT 3a
nuanasoH Hebananca Harpy30K £0,15Py,cq;

Ul TIPY>)KAH ¢ MaKCHUMaJbHBIM mporudoM 140 MM HecoBmajieHHe (aKTUYECKUX BBICOT MPYKUH B pabouem
COCTOSIHHM C MPOEKTHhIMH (pacueTHbiMH) MeHee 10 MM M dakTHdeckas Harpy3ka B pabodeM COCTOSIHHM He
BBIXOJIUT 3a IMana3oH HeOananca Harpy3oK £0,15P ..

B npunoxeHnn § NpUBOANUTCS METO, ONIPEACICHI U3MEHEHUS AIIMHBI HECYIEH YacTH Pe3b00BBIX
Tar [TPOII mpu npoBeAeHUH perylupoBKUA. DTOT METOA NPUMEHUM ISl KOPOTKHUX HEPa3BETBIICHHBIX
TpyOOIIPOBOIOB.

5.11. Ecnu npu nposepenun perynupoku [IPOIl 3HaueHuwe cmerieHus ocu TpyOOmpoBoja
NPEBBICUT Ul BBHICOKOTEMIEPATypHBIX TpyOompoBomoB +£35%, a juisi HU3KOTeMIepaTypHbIX +70%
aOCOJIOTHBIX 3HAYCHUH MAaKCUMAaJIbHBIX PACUETHBIX BEPTHKAJIbHBIX TEMIEPATypHBIX PACUIMPEHUH MpH
Iporpese Ui JaHHOTO TPYOOIpPOBO/a, TO CJIEyeT IPHOCTAaHOBHUTH JAaTbHEHIIYIO PEryJIMpPOBKY OIOp U
YTOUHHUTh (DAKTHUECKYI0 Maccy | M MOTOHHOW [UIMHBI TpyOONpoBOAa, a Takke (aKTHIECKUC



XapaKTEPUCTUKN YCTAaHOBJICHHBIX B OTIOPax MPY>KUH.

Macca TpyOompoBoIa OmMpeneseTcss Mo pe3ylbTaTaM B3BEMIMBAaHUSA (DAKTHIECKOH TETIoBO
M30JIIUN U BEIOOPOYHON MPOBEPKH TOJIIHMHBEI CTEHKH TPYO (cM. m. 4.4 HacTosmmx MeToamdecKux
yka3aHuif). dakTuueckas XapaKTepUCTHKA MPYXKHUH ONpeeNaeTcsl UX TApUPOBKOI coraacHo [4].

[Tocne yrounenust Qakruueckoil maccel TpyOompoBona u xapakrepuctuk [TPOIl mpousBoautcs
KOPPEKTHPOBKa (aKTHYECKUX M TPOEKTHhIX Harpy3ok [IPOIl B TexHHMYecKOW JOKyMEHTalHH
TpyOOIIPOBOAOB (CM. T1. 5.7, a TaK)Ke NPUIIOKEHUE 7 HACTOAIMX MeToqUYEeCKUX yKa3aHui).

Ecinu OTKIOHEHUS CKOPPEKTUPOBAaHHBIX 3Ha4yeHWil (akTuueckux MaccoBbiX Harpy3ok ITPOII or
MPOEKTHBIX MPEBBIIAIOT MpeJesbl, yka3aHHble B II. 5.10 HacToAmux MeToauueckux yka3aHWH,
HeoOxonnMo TipoBeaeHue nanbHeimei perymupoBku OIIC. KonTpons cMmemnienns ocu TpyOompoBoaa
TIPY 3TOM HE TIPOBOJHTCS.

5.12. Tlocne npoBenenus perynuposku [TPOIT HeoOxoanMo yOeTuThCs B OTCYTCTBHH 3aI[eMIICHIH
MIPY’KUH HEHTPAIBHBIMH TATaMU WM IIapHUpaMu (CM. NPHIOXKEHHE 1), KOTOpbIE MOTYT IOSIBUTHCS
BCJICICTBHE DEryaupoBKH. [locie ycTpaHeHHs 3aleMJICHWH NPYXHWH (€CIH OHM HMMEIH MECTO) U
3aBEpUICHHUs] PETYIMPOBKM B pPabdoOdeM COCTOSIHUM TPYyOONPOBOJOB. BBHIIOJHSAIOTCS ITOBTOPHBIC
HU3MEPEHUs BBICOT NMPYXKHH.

PerynupoBka OIIC cumnrtaercsi 3akOHYEHHOM, Korjaa oTKIOHeHHs pakTuyeckux Harpysok [TPOIT ot
MPOEKTHBIX (PacdyeTHBIX) B pabodyeM COCTOSHMM TPYyOONpOBOIOB OyAyT HAXOAWUTHCS B Mpenenax,
yKa3aHHBIX B 1. 5.10 HacTosmux MeTonn4ecknx yKa3aHUi.

5.13. Ecnu npu u3MepeHuH BBISIBICHB! YKIOHBI TOPH30HTAIBHBIX YUaCTKOB TPYOOIIPOBOIOB MEHEE
JOMyCTUMBIX (cM. 1. 3.8 HacToAmmxX METOIMYeCKHX YKa3aHWil), TO HEOOXOIMMBIE MO YCIOBHAM
9KCIUTyaTallM 3HAUCHHUS YKIOHOB MOTYT OBITh 00ecIeyeHbl CHENNAIBHOM MOATrHOKOH TpyOOpOBOIOB,
KOTOPYIO PEKOMEH/TyeTCsI BBIIOIHATH CIEAYIOIINM 00pa3oM:

Ha BEPTUKAJIHLHOM Yy4YacTKe TPYyOONpOBOJa, NPHUMBIKAIONIEM K TOPHU3OHTAIBHOMY YYacTKy C
HEIOCTaTOYHBIM YKJIOHOM, BBIPE3aeTCsl 4acThb TPYOBI; JUIMHAa 3TOro BbIpe3aeMoro ¢parmenta [/
omnpezensercs 1o Gpopmyie

I= 152 X (l - id)al() X Lra (4)

rzie i - HeOOXOJUMBIH YKJIOH TPpyOOIpOBOAa B XOJIOHOM COCTOSIHUM;
ipax - (QAKTHUECKUH YKIOH TpyOONPOBOAA. B XOJNOAHOM COCTOSHMH (3HAYEHUS [ M igag
OIIPENEIISIOTCS 10 (POpMyJIaM IIPUIIOKEHHUS 3);
L, - nMHa TOPU3OHTAIIBHOTO y4acTKa TPyOOHmpoBoaa C HEIOCTATOYHBIM YKIIOHOM;
1,2 - koapunmeHT 3amaca;
nepes BBIIOJHEHHEM BBIPE3KH IPYXXHHBL OIIOP, PACIOIOKEHHBIX Ha IMOATMOaEMOM YyYacTKe H
NPUMBIKAIOLINX K HEMY y4acTKaX, OJIOKUPYIOTCS CTSXKKaMH; TPyOOIIPOBOA Y MECTa MOATHUOKH JKECTKO
NPHUKPEIUIAETCS K HEIIOABIDKHBIM KOHCTPYKLMAM IIyTE€M yCTaHOBKH BPEMEHHOU OTIOPHI;
TOPU30HTANbHBIA y4acTOK TpyOONpOBOJAa B MecTe IONTMOKM HarpeBaeTcs OO TeMIepaTyphl Ha
20°C HmXe TeMIlepaTypsl OTITyCKa.

[Tpumeuanue. TemnepaTypa HarpeBa He AoypkHA npesbimath: 580+£15°C ma cramu 20 u 15T°C; 630+£15°C -
12MX; 600£15°C - 15XM ; 700+15°C - 12X1M® u 710£15°C - 15X1M1D;

C ITOMOIIBIO TaKeIaXHBIX NPUCIOCOOIEHHH BBITOJIHSAETCS MOATHOKa TPyOOIPOBO/A H0 YCTPaHEHHUS 3a30pa B
MecTe BBIPE3KH; HarpeB MPOU3BOJUTCS B COOTBETCTBUH C [8];

paccTosiHHE OT 30HBI HAarpeBa /o Fuba WM CBapHOTO COEIWHEHHs IOJDKHO ObITh He MeHee 500 MM; Harpes
JIOJDKEH OBITH paBHOMEPHBIM 110 HEPUMETPY TPYObI; KOHTPOJIB 3a TEMIIEPaTypOoi HarpeBa JOJDKEH OCYIIECTBISTHCS
coryiacHo [8] (Tax ke, Kak IpU TEPMO0OPadOTKE CBAPHBIX COSAMHEHUN);

rocJie MOArHOKH yuacTKa. TPYOOIpoBO/ia, BEIAEPKKH €ro MPH yKa3aHHOW BBIIIE TEMIIEpaType B TeUeHUe 2 4 U
OXJIXKJCHUS TOJA clioeM acOecTa B COOTBETCTBUHM ¢ [8], BBINOJHAETCS CBapka M TepMOOOpabOTKa CBapHOTO
coeMHeHus coriacHo [8];

IpU HEOOXOIMMOCTH BBIIOJHIETCS JONOJHHUTENIbHAS MOATHOKAa BEPTHUKAIEHOTO y4acTKa TpyOonpoBona Juis
obecrieueHusi COOCHOCTH TPYO B CTHIKE [8].

ITocie BHIMIOJHEHWSI MOATHOKK HEOOX0aAUMO M3MeHHTh JUMHBI TAr [TPOIl Ha ropu3oHTaIHLHOM
noATrn0acMOM y4acTKe Ha 3HAYCHHWE BEPTHUKAJIBLHOTO CMEMICHHS OCH TpyOOmpoBOAa B TOUYKax
kperutenus [TPOII npu nmoarudke Al,, KoTopoe ompeaensercs A 7-W ONOpbI, PACIOJIOKEHHOH Ha
y4acTKe ¢ HEJOCTATOYHBIM YKIJIOHOM, IO (hopMyIe

Al =1 (5)



rne L, — paccTosHHE M0 TOPU30HTAIN OT MECTa pe3a J0 /-il OTIOPEHI;
L, — utiHa TOPU30HTAIFHOTO yYacTKa TpyOOmpoBoia C HEAOCTATOUYHBIM YKIOHOM;

| — uiMHA BBIPE3aHHOHN YacTH TPYOHI.

I[.Hﬂ OIIOpP, PACIIOJIOKCHHBIX MEKIY HOZ[FI/I6aeMI>IM Y4aCTKOM U MCECTOM pP€3a, Ha BCPTUKAJIHLHOM

Y4acCTKE BEPTUKAJIBLHOC CMCIHICHUE PABHO L.
3HaueHne TMOJIY4YCHHOT'O YKJIOHa

MIPOBEPSIETCS

nocjie  J€MOHTaXa  BPEMCEHHBLIX  OmIOp,

BOCCTaHOBJICHHUS TETJIOBOM M30JISAIUH U CPE3KH OIIOKHPYIONIUX CTSDKEK C MPYKUHHBIX OJIOKOB.

5.14. Bce w3MeHEHUs] B KOHCTPYKIIMH TPYOONPOBOJOB, CBA3aHHBIC C BBIMOJIHEHUEM MOJITHOKH,
JIOJDKHBI OBITh O(POPMIICHBI aKTaAMHU M XPAaHUTHCS B MACIIOPTE TPYOOIPOBOA.

5.15. B npunoxenuu 10 npuBoaaTCcs HEKOTOPHIE JOMOIHUTEIbHBIE PEKOMEHIALIMY TI0 TPOBEIECHUIO
pabor ¢ OIIC mpu mpoBeNeHWH BOCCTAHOBHUTEIHFHOW TepMmmueckoii obpadotku (BTO) wmeramma
Tpybonposozos. [Tocne mposenenns BTO Hepenko HEOOXOAMMO BEIONHATH ONEpAIMX IO HaJalIke

OIIC, ananorn4nbie paboTaM, BEITIOTHIEMBIM Ha

BHOBb MOHTHPYEMOM TPYOOIIPOBOJIE.

Ipnaoxenne 1

HEJIOCTATKHM OIIC KPEIVIEHUI TPYBOIPOBO/10B
M CIIOCOBBI UX YCTPAHEHMUA

Beussnennsiit nepext OINC

| Cnoco0 ycrpaHeHus nedekra

1. pr)KI/IHHbIe MOABECKH M NPYKUHHBIC OIIOPbI, dKECTKHE TATH

1.1. Hanuuue Ha TOpPYXUHHBIX  OJIOKax
HEJICMOHTHPOBAHHBIX MOHTAXHBIX CTSXKCK HIIH
CTSKEK, y KOTOPBIX B CpPEIHEH YacTH CHAeNaHa
pope3b

CTSKKU TPYKUHHBIX O00OWM HEOOXOJUMO YIalsiTh
MOJTHOCTBIO / TIOCJIE  OKOHYAaHUS MOHTaXa  WIIN
pemonTa. Ilpn: BepTHKATbHBIX MEpEeMEIICHUIX BBEPX
TOYKH ITOZIBECA HEIEMOHTHPOBAHHBIC CTSXKKHA MOTYT
OBITh IPUUMHOI 3aIeMIICHHS MIPYKUHHBIX MTOJIBECOK

1.2. 3amemMiieHue [EHTPAITLHOM TATH
MIPYXUHHONW 000HMBI KOPOMBICIIOM TIPYKHHHOTO
OJtoka

3ameMieHrne TPYKHHHOH 00OWMBI  yCTpaHsSeTCs
IMyTeM.  Cpe3KH  YacTH  IICHTPaJbHON  TATH,
BBICTyHAIONIEH Haa KOHTpraikoi. Ecnu 3a30p mexmay
(haaHmeM TPY>XKHHHON 000MMBI M KOPOMBICIIOM Mall,
JUIS €r0 BOCCTAHOBJICHHsI HEOOXOJWMO BBITIOJIHHUTH
PEKOHCTPYKITHIO MPYXHHHOTO OJIOKA

1.3. 3amemieHre NpoMeKyTOUHOTO HIapHUPa HA
TSTe TpaBepcod WM (UIaHIEM NpY>XHHHOLO
6J10Ka (HVDKHUM HIIH BEPXHUM)

3aHICMJ'I€HI/Ie YCTpaHACTCA nepeaenKoﬁ TAru C
YBCIMYCHUCM PACCTOSAHUA MCKAY MAPpHUPOM U
MCECTOM 3allICMJICHUS

1.4. Tloteps yCTOHYMBOCTH MpPYXHH - B
NPYKUHHBIX ~ OJIOKax M3-32 OTCYTCTBUS B
OIIOPHOM KOHCTPYKLIUH HaIpaBJISIONINX

9JIEMEHTOB [UISl LEHTPAIBHBIX TAT, OTCYTCTBUS
NPOMEXYTOYHBIX IIAPHUPHBIX /BJIEMEHTOB Ha
[EHTPAIBHON TATe, YCTAHOBKH B OHMOPHBIH OJI0K
TPY>KUHBI (mmm MPYXHH), cyMMapHas
cBOOOJHAs  BBICOTa  KOTOPOH ' MpEBBIIIACT
IUaMeTp TIPYXHUHBEI Ooimee wem B 2,6 pasa,
M3HAYaJIbHOTO MCKPHBJICHUS NEHTPAILHON TArU
NPY>XKHHHOTO 0JIOKa, Je(EKTOB W3rOTOBIEHUS
NPYXKHH, OTCYTCTBUSI IGHTPYIOLIMX CTAKaHOB Ha
(iaHIaX Npy>KMHHOTO OJI0Ka

Ipn BBISIBJICHUH HPYXKHH, HOTEPSIBIIMX
YCTOHYUBOCTb, CIIEAYET MPOaHAIN3UPOBATH IPUUUHY
sToro gedexra. B 3aBHCHMOCTH OT CHENaHHBIX
BBIBOJIOB HaMe4aeTcsi IIepedeHb HeOoOXOIUMBIX
MeponpusThil. B pe3ynpraTe aHanuza BO3MOXXHO
TEXHUYECKOE pelIeHHe C M3MCHEHHEM KOHCTPYKLIUH
ONOPHl WJIM BHECEHHEM B Hee JONOJHHTEIBbHBIX
HalpaBJIONIMX  DJIEMEHTOB. B mobom  ciydae
ne(OpPMHUpPOBAaHHBIE  TNPYXHUHBI  JOJDKHBI  OBITh
JIEMOHTHPOBAHBI U 3aMEHEHBI, IOCKOJIbKY HPYKHHBI,
MOTEPSIBIIME  YCTOWYHMBOCTb, HMEIOT  yIPyTue
XapaKTEePUCTUKH, CYIIECTBEHHO OTIMYAIOIIUECS OT
TUIIOBBIX

1.5. «3akyceiBanue» (IaHIEB NPYXKHUHHON
000iiMBI Ha ee OOKOBBIX TArax BCJEICTBHE
nepekoca (UIaHIEB WM  HEJOCTaTOYHOCTH
JMaMeTpa OTBEPCTHS B MECTaX MPOXOJa TAT

IMpn «3akycpiBaHUM» (aHIEB Ha OOKOBBIX TsTrax
ClefyeT pacIIUpUTh MPOXOJHBIE OTBEPCTHS B HUX
NpUOIM3UTENHHO HA 5 MM

1.6. VckpuBiieHne NEHTPAIbHOU TATH B MECTE €€
mpoxona depe3 (raHeNn WIM HAaNpaBISIONINE
SJIEMEHTHl  OMOPHOTO  TPYXKUHHOTO  OJIOKa
(mpoucxonut npu 3HAYUTEIBHBIX
TOPH30HTAIBHBIX YCHIIHX)

Bo3MoxHO yBennyeHue quaMmerpa HeHTPaIbHOU TATH
WA W3MEHEHNE KOHCTPYKIIMH OIOPHI C yCTaHOBKO
MpY)XKHHHOTO OJIOKa B paccedky TiATU. Bo3MOXHO
YBENWYCHUE UTHHBI TATH

1.7. Tlepekoc omopHOH OanKkh BCJIEICTBUE
c1aboi 3aTSHKKHM XOMYTa, pa3pylIeHUs MpYKUH

Paspymennsie  metamm  OmMOpEl  HEOOXOAMMO
BOCCTAaHOBHTh WJIM 3aMEHUTh HOBBIMH. XOMYTHI




B ONHOW W3 TAT, OOpBIBA OTHOW W3 TS,
HEOIMHAKOBOM 3aTSKKH TIPYKUH WU
HEOTMHAKOBOH JKECTKOCTH MPY>KUH B TATAX

caenyer  oOTsHYTh. B  memsax  HE0OX0IAHMO
YCTaHOBHTH NMPYKHUHBI C OJHHAKOBOW KECTKOCTHIO U
OJMHAKOBOW MaKCHUMaJIbHON Harpy3Kou

1.8. YcTaHOBKa B MPYKUHHBIX OJIOKaX MPYKHH,
HE OTBeYaloIUMX TPEeOOBaHHUSAM  HOpMaJeH,
pa3paboTaHHBIX sl TPYOOTIPOBOIOB

3aMEHUTD NMPYKUHBI

1.9. Henocrarounas JKECTKOCTh
META/UTOKOHCTPYKIMH B y3J1aX KPEIICHUS OIOp
u [IOJIBECOK. «Crnoizanue» HECYIINX
KOHCTPYKIHUH IO KeJIe300€TOHHBIM KOJIOHHAM

BEITONMHNATE  KOHCTPYKTHBHYIO — IepepaboTKy H
PEKOHCTPYKIMIO  y37a KpemeHusa. B cirydae
«CTIOJI3aHUS» OMOP HECYIIUE KOHCTPYKIUH CIEAYyeT
MOJHATh B HUCXOJHOE TMOJOXEHHE U TPUBAPUTH K
3aKJIQIHBIM JICTAJISIM KOJIOHHBI

1.10. OtcyTrcTBUE KOHTpPraek B 3JIEMEHTax
HPY>KHHHBIX 0JI0KOB, OTIOPHBIX
METAUIOKOHCTPYKIMSX WJIM y3JIaX KpeIruleHHH.
Hapymienue nenoctHOCTH pe3b0bl Ha IeMEHTax
MIPY>KUHHOTO OJIOKa

YKOMIIJIEKTOBaTb ONOpPY KOHTprailkamu. 3aMeHUTb
MOBPEXJICHHBIE PE3b0OBbIE JIEMEHTEI

1.11. 3amemieHnss TPYKUHHBIX OJOKOB, TSIT,
TpaBepc COCEAHUMH METAJUIOKOHCTPYKIHSIMHU

O6ecnieunts CBOOOAY “HEpEMENICHHA DJIEMEHTOB
OI1IC

1.12. Pa3memieHne TpPYXUHHBIX OO0OWM U
OpOKIagKka TAT B TEIUNIOBOW  W3OJSILUU
TpyOompoBoa (MIIN COCETHUX TPYOOTIPOBOIOB)

IIpu meperpese’ Hpy>KUHBI
cBoiictBa. Tsrm . OOBIYHO  BBINOJHAIOTCA W3
VIACPOMUCTBIX —CTalel, MpH HarpeBe B HHX
mposiBisieTcs . dPPEKT  MON3Y4ecTH,  MO3TOMY
yKa3aHHBIH IOe(PEeKT MOIDKeH OBITh YCTpaHEH ITyTeM
PEKOHCTPYKITHH OTIOPHI

TEPAIOT  YIPYyTHe

1.13. OtcyTcTBHME MOCTATOYHOTO KOJHYECTBA
CTSDKHBIX OOJTOB Ha XOMyTaX IIOIBECOK
BEePTUKAIBHBIX  TPYyOONPOBOAOB. Y CTaHOBKa
XOMYTOB, npeIHa3HAYCHHBIX JUTSE
TpyOONIPOBOZOB  OOJNIBIIETO  JUAMETpa, Ha
TPYOOIPOBOIBI C MCHBIIIUM TUAMETPOM

Jlebekr mpuBomMT K aAeopManMl  XOMYTOB U
CHIDKEHHFO "HArpy3KH IMOABECOK. XOMYTBI JIOJIXKHBI
COOTBETCTBOBATH JHAMETPY TPYOONpOBOJIa W OBITH
MOJTHOCTHIO YKOMILJICKTOBAHBI CTSDKHBIMU OOJITAMU

0J10Ka
i

1.14.  3amemneHue  NOPYXKHUHHOTO
BHYTPUIIPYKUHHBIMU CTakaHaMU
HApYKHBIM 3aIIUTHBIM KOXKYXOM

Ho;(pesaTL CTaKaHbl UJIN 3aIIIP[THI:Iﬁ KOXYX

1.15. HUcnonb3oBanne B ITPOIl HEmpoeKTHBIX
KOMIUICKTYIOIINX dJIEMEHTOB

[IpuBectn snementsr [TPOII

TpeboBanusM HJI

B  COOTBCTCTBHC

2. KOMﬁl/lHl/IpOBaHHble H KaTKOBbI¢ OIMOPbI

2.1. KaTkoBble ¥ TIIapUKOBBIE MPYKUHHBIE
OMOpbl UMEIOT CIIEAYIONINE KOHCTPYKTHBHBIE
HEJIOCTATKH:  HEBO3MOXHOCTb  PEryIMPOBKU
OPY)KHH TOPH HECOOTBETCTBHUH HX  3aTSDKKU
MPOEKTHBIM 3HAYCHUSIM

HEBO3MOXXHOCTh  OTIPE/ICICHUS  TUIIOPa3MEpOB
YCTAHOBJICHHBIX  TNPYXHH, @ TaKKe HUX
[EIOCTHOCTH (B CIIydae eCJH MPY)KUHA 3aKpPhITa
BHEIIHUM 3al[UTHBIM CTAKAaHOM)

MEPEKOC ONOp W WX 3aKIMHUBAHHUE BCJICICTBHE
paspylIeHHsI WK BbINAACHUsE CEMapaTopoB
3aKJIMHUBAHUE OMOpP HEJCMOHTHPOBAHHBIMHU
CTSDKHBIMH IITTHIBKAMU MPYKUHHBIX 0001M
HeperpeB M MOoTepsl YIPYruX CBOWCTB MPYKHUH
0] KO)KYXOM TEIJIOBOW H30JISIHN

Pexomennyercs 3aMeHa
MPYKUHHBIMH TI0/IBECKaMHU

YKa3aHHBIX orop

2.2. Brmaganwe KaTKOB W yINHpaHHE HUX B
OTPaHUYHTENH, & TAKXKE IEePeKOC KaTKOB H3-3a:
OTCYTCTBUS y4YeTa TCIUIOBBIX MEPEMEIICHUN mpu
MOHTaXKE OIOp

CMeIlleHHs TPyOONpoBOJa M y37a KPCIUICHUS
OIIOPKI BCJICICTBHE POU3BOJICTBA BBIPE30K

Pexomennyercs 3aMeHa
MIPYKUHHBIMH TT0/IBECKaMHU

YKa3aHHBIX orop

3. Ckoab3s11He ONOPbI H CKOJIb3SIIe-HANPABISIONHE OIOPbI

3.1. Crion3aHue CKOJB3SIMX ONOp C OCHOBAHHI|

COBMECTUTH OINOPHBIC DJICMCHTBI B COOTBECTCTBUU C




BCIECTBHE WX  YCTaHOBKM 0e3  ydera
TEMIEPATYPHBIX PACHIMPEHUA WU CMEIICHHS
TpyOOIIpOBOZa W3-32 BBINOJIHEHUS BBIPE30K
Y4acTKOB

MIPOEKTOM C YIETOM TeMITePaTypPHBIX PACIIHPEHUN

3.2. CoenvHEHWE CKOJB3SIINX IMOBEPXHOCTEH
MOHTQ)KHBIMU TIPUXBATKAMHU

Y nanuTh npuxBaTKu

3.3. HenocratoyHass YHCTOTa CKOJB3SIIHX
MOBEPXHOCTEH, MPEIATCTBYIOIIAS
TePEMEIICHHUSIM

ObecreunThb YUCTOTY CKOJIb3AIIUX HOBerHOCTeﬁ

3.4. OTcyTcTBUE CONPUKOCHOBEHUS CKOIB3SIINX
MOBEPXHOCTEH B KaKOM-THOO  TEIUIOBOM
COCTOSIHUU TPYOOIPOBOIa

[Mpoananu3upoBaTh  NPUYMHBI  BO3HHUKHOBEHUS
nedekra M paspaborarh MEpPONPUATUS 110  €ro
YCTPAHEHUIO

3.5. Jledopmanusi HampaBiSIONIMX BCIICICTBHE
HEPACYCTHBIX OOKOBBIX YCHIIHUH. «3aKyChIBaHHE
OIOPEI» B HAMIPABIISIOIINX

IIpoBeputh pacueTHbIe JaHHBIE MO TEPEMELICHUSM B
TOYKE YCTAaHOBKU OHOPBI. M3MEHUTHb KOHCTPYKIUIO
OMOPBI

4. Henoas
4.1. OrcyrcTBHE YIOPOB, TNPUBAPHBAEMBIX K

WKHBIE OTIOPBI

BBINOJIHUTh YCTAHOBKY "YIIOPOB B COOTBETCTBHHU C
tpeboBanusmu OCT 108.275.25-80 [10] mmm OCT
108.275.26-80.[11]

TpyOOIIPOBOAY W  OrPaHUYMBAIOIIAX  €r0
MIEPEMEIIECHHUE B0 OCH
4.2. HenmocrarouHas KECTKOCTh OCHOBAaHHUS

HETO/IBIDKHOM OMOPBI, BCIEACTBHE Yero ornopa
JIOIycKaer HETIPOEKTHBIC YIJIOBBIC
nepeMenIeHus] TpyoonpoBoIa

BremomanTe pacder TpyOompoBoma C  yd4eTOM
TIOHUKEHHOM >KECTKOCTH HEIMOABUKHON OIOphl U
Ipu  HEOOXOAWMOCTH  YBEIHYUTHh  JKECTKOCTHh
2JIEMEHTOB OTIOPHI

4.3. Cnaboe KperuieHHe MeTALIOKOHCTPYKIIHH
OTIOPBI K 3aKIITHBIM JIEMEHTaM

BemomauTs YCUIICHUE 3aKJIaAHBIX DJICMCHTOB

4.4, TloBpexxaeHUs] OCHOBAaHUS HETOJIBHKHOM
Omopbl  (TPEIIMHBI, PAa3pbIBBI)  BCJICICTBHE
HEPACYCTHBIX IKCILUTYaTAIIMOHHBIX YCHITHIA

[IpoBecTr aHamM3 NPUYNH MOBPEKICHHS, YCTPAHUTD
HX U BBIIOIHUTH BOCCTAHOBJIEHUE OIMOPbI

4.5. CMelleHne HEMOABUKHOMN OMOPBI CO CBOETO
MecTa BCIIEICTBHE MOBPEXICHUH CTPOUTEIBHBIX

Boccranosuth
KOHCTPYKIIUU

n YKpEIUTh CTPOUTCIILHBIC

KOHCprKIIHﬁ, Ha KOTOPbIX OHA YCTAHOBJICHA

XAPAKTEPUCTHUKHU ITPY

Ipnnoxenne 2

7KUH 1 BJIOKOB ITPYKUHHBIX

OnmoP TPYBOIIPOBOJA0B

1. Xapakrepuctuxku no MBH 049-63

Homep | Homyctumas |XKectkocts|  duamerp Juamerp Beicota npyxunsl | Ilonnoe | Macca
npyxuHs! | Harpy3ka | C, krc/MMm [‘mpyTka d, | mpyxuHbEI D, MM B CBOOOTHOM YHUCIO |IPYXKHHBL,
mo HJJ P ke, KTC MM coctostann H,, MM | BUTKOB 1 KI
HO- | +£A [Hapy»XH. +A HO- +A
MHH. MHMH.
I'pynna 2 (Ayaxe = 140 Mm
01 97 0,693 7 |[+0,1 242 +7,0..-2,5 | 11,0 0,768
02 197 15400 9 1-0,3 80 +1,2 [303]+9,0...-3,0 | 15,0 1,68
03 292 2,086 10 322(+49,5..-3,0 | 16,0 2,18
04 514 3,671 12 |+0,2 394 (+12,0...-4,0| 20,0 3,82
05 815 5,821 16 |-0,3| 120 +1,8 |345|+10,0...-3,5| 12,0 6,23
06 1155 8,250 18 405|+12,0...-4,0] 14,0 8,99
07 1562 11,16 22 |+0,2 373 (+11,0...-4,0| 10,0 13,0
08 2050 14,64 24 1-04| 160 +2,4 |413]+12,0..-4,0{ 11,0 16,8
09 2420 17,28 26 4971+15,0...-5,0] 13,0 23,0
10 3420 24,43 30 [+0,2] 176 +2,7 1507]+15,0...-5,0] 12,0 30,6
21 4620 33,00 32 [-0,6 543 |+15,0..-5,0f 12,0 34,2
22 5720 40,86 36 210 +2,7 1473]+15,0..-5,0f 9,0 39,3
23 6400 45,71 40 240 +2,7 |515]+15,0..-5,0f 9,0 56,2

I'pynna 1 (Ayaee = 70 MM)




11 97 1,385 7 |10,1 126 | +3,5...-1,0 6,5 0,453
12 197 2,810 9 [-0,3 80 +1,2 |158] +4,5...-1,5 8,5 0,954
13 292 4,200 10 168 | +5,0...-1,5 9,0 1,22
14 514 7,342 12 |+0,2 206 | +6,0...-2,0 11,0 2,09
15 815 11,64 16 [-0,3| 120 +1,8 [184] +6,5...-2,0 7,0 3,66
16 1155 16,50 18 216| +6,0...-2,0 8,0 5,13
17 1562 22,31 22 |+0,2 203] +6,0...-2,0 6,0 7,82
18 2050 29,28 24 1-04| 160 +2.4 |225]+6,5...-2,0 6,5 9,95
19 2420 34,57 26 268 | +8,0...-2,5 7,5 13,2
20 3420 48,86 30 [+0,2] 176 +2,7 [276] +8,0...-3,0 7,0 17,9
24 4620 66,00 32 |-0,6 296 +8,0...-3,0 7,0 20,1
25 5720 81,71 36 210 +2,7 [264] +8,0...-2,5 5,5 242
2. Xapakrepuctuku no OCT 108.764.01-80 [12]
Howmep | Homyctumas |Xectkocts| [uamerp Huamerp Boicora nipyxunel B | IlonHoe Macca
MPY)KUHBI [ Harpyska C, krc/MMm | npytka d, | npyxussl D, CBOOOTHOM YHUCIO |IpPY>KUHBI,
o HJT Paxe, KTC MM MM COCTOSIHUM /1,, MM | BUTKOB 71 KT
HO- | A [HapyXH.| =+A HO- +A
MUH. MUH.
I'pynna 2 (Ayaxe = 140 Mm)
13 128 0,91 10 93 +1,5 | 270 12,0 2,40
14 278 1,99 12 |+0,1 284 | +7,0...-2,0 11,0 3,24
15 534 3,81 16 |-0,5 308 10,0 6,43
16 816 5,83 18 327 10,0 8,26
17 1190 8,50 20 [+0,2] 113 |=£L,5| 346 10,0 10,37
18 1666 11,90 22 1-0,5 369 | +9,0...-3,0 10,0 12,70
19 2005 14,32 24 414 11,0 16,90
20 2686 19,19 28 399 9,0 22,80
21 3325 23,75 32 507 11,0 37,23
22 4080 29,14 34 |4+0,2| 138 [ +£2,0 | 528 11,0 42,57
23 4955 35,39 36 |-0,7 549 |+11,0...-5,0( 11,0 48,30
24 5960 42,57 40 165 | £2,0 | 508 9,0 57,50
I'pynma 1 (A = 70 Mm)
01 128 1,83 10 93 +1,5| 143 7,0 1,40
02 278 3,97 12 1+0,1 151 6,5 1,92
03 534 7,63 16 |<0,5 166 | +4,5...-1,5 6,0 3,86
04 816 11,66 18 177 6,0 4,96
05 1190 17,00 20 |+0,2|] 113 | £1,5| 188 6,0 6,22
06 1666 23,80 22 |-0,5 201 6,0 7,63
07 2005 28,64 24 226 | +5,5...-1,5 6,5 9,98
08 2686 38,37 28 221 5,5 13,91
09 3325 47,50 32 [+0,2| 138 | £2,0 [ 277 6,5 22,02
10 4080 58,29 34 1-0,7 289 6,5 25,20
11 4955 70,79 36 304 | +7,0...-2,0 6,5 28,52
12 5960 85,14 40 165 | 2,0 | 284 5,5 35,10
Hpnnoxenne 3
HNOCJHEAOBATEJBHOCTDb PABOT IIPU ONTPEJAEJTEHUU
YKJIIOHOB TPYBOIIPOBO/J10B
Juss  ompenerneHNs YKIOHOB TOPH3OHTANBHBIX  YYaCTKOB TPYOOIPOBOIOB  HCIIONB3YIOTCS

[IJIAHTOBBIN THAPOYPOBEHb M 3a0CTPEHHBIE C OJHOTO KOHIIA METAIMIECKUE CTEPKHH ITHAMETPOM 4-6
MM oamHakoBod mmuHBI (400-500 MMm). CTepKHH yCTaHABIMBAIOTCS BEPTHUKANBHO B TEIUIOBYIO
W30S0 TaK, YTOOBI MX 3a0CTPEHHBIE KOHIBI YNHPAINCh B BEPXHHE TOUYKH CEUYEHHS TPYOBI.

Pexomennyercs

YCTaHaBJINBAaTh

CTep)KHM BOJHM3M ONOp MWIM UHIUKATOPOB TEMIEPAaTypHBIX



pacimpeHuit Ha paccTossHUM He 6onee S00 MM OT HUX.

M3mepenns BHITTOTHIOTCS B TAKOW MOCIIEOBATEIFHOCTH:

CTeKJITHHBIE TPYOKH 3 W 4 IUIaHTOBOTO THAPOYPOBHSA, 3aIOJHEHHOTO MOAKPAIICHHOW BOOM,
MOJIBOJISITCS K BBICTYITAIOIIMM U3 TEILIOBOM M30JIAIMU TOPLAM CTEpxKHEH 1 u 2;

M3MEHEHHEM [0 BEPTHKAIU IIOJIOXKEHUs! TpyOKH 4 coBMelaeTcsi ypoBeHb B TpyOke 3 ¢ TOpLOM
CTepxkH4 1;

4 3

o

Cxema U3MepeHHUsl YKJIOHA TPYOONPOBO/A C MOMONIBIO IIJIAHT0BOI'0 I'MIPOYPOBHSI:
1 1 2 - MeTayuInIecKue CTeP:KHU OAMHAKOBON JJTMHEI, 3’ 4 - CTEKIITHHBIE TPYOKH JIAHTOBOTO
THIPOYPOBHS; 5 - TpyOOIPOBO; 6 - TEILIOBAS W3OS, 7 - THOKHMH IIUTaHT

M3MEPSIETCS] PAacCTOSTHHE /1 IO BEPTUKAIHN OT TIOBEPXHOCTH BOJBI B TPyOKe 4 110 TOpIa CTEPKHS 2.
3HaveHHe YKJIOHA B XOJOJIHOM COCTOSIHUM BBIYHUCIIAETCS 110 opMyIie

: h

xonm = >

rze L, — paccTosiHne MeX/y CTEPIKHSIMHU [0 TOPU30HTAIIH.

VYKIJIOH CUHTAETCS MOJOKUTEIBHBIM, €CJIH €r0 HAMPABJICHHE COBIAIACT C HAMPABICHHEM JBHUIKCHHS
Cpeibl, 1 OTPULATENILHBIM, €CJIM He COBIAaeT.

IIpu mnporpeBe TPyOONPOBOMOB "YKIOH MOXET yMeHbIIAaThCsl. [loaToMy Juisi oOecredeHus
TpeboBanuii I[ITD [6] (mOMOXUTETBHBIA YKIOH momkeH ObiTh He MeHee 0,004 mpum Temmeparype
Metauia or 20°C 1o TeMIlepaTyphl, COOTBETCTBYIOIICH HACHIIMICHUIO TP pabodyeM IaBIICHHUH)
HE00X0/MMO, 4TOOBI B XOJIOJHOM. COCTOSIHUM YKJIOH i’ ObIJI HE MEHee 3HaueHHs, OINpEeeIsIeMOro I0

¢dopmyne

AY, -AY T,
7/=0,004+—2—"1. 0
T, pad

rne AY, u AY, — BepTHUKaJIbHbIE TIEpeMEIleHNsI TpYOOIIpOBOa IPH NPOrPeBEe B MECTaX YCTAHOBKH
CTEp>KHEN COOTBETCTBEHHO 1 U 2 MM;
T, — Temrieparypa HachILICHUS apa npu pabouem nasienuu, °C;
T,u6 — TEMIeparypa TpybomnpoBosa B pabodem cocrossHun, °C;
0,004 — MUHUMATBHBIN YKJIIOH TOPU30HTAIBHOTO yJacTKa TPyOOIIPOBOIa 110 HAMPABICHHUIO
JIBIKEHUSI cpeibl B COOTBETCTBUU ¢ [1TD [6], Mm/M.

Beprukansuple nepeMelieHuss TpyOompoBojga mnpu mporpese AY; m AY, ompenensiorcs 1o
W3MEPEHUsIM BBICOT TPYXHH WM IOKAa3aHWAM HHIMKATOPOB TEMIEpPATYPHBIX pacmupeHui. [Ipu
MepeMeIIeHIsIX TPYOOnpoBOga BBEpPX 3HAYCHUS MOJOXHUTEIBHBI, a IPH MNEPEMENICHUAX BHHU3 —
OTPHIATENHHBL.



Ipuno:xenue 4

YT1Bepxkaato:
TexHuueckuil pykoBOIUTENIb

HAaMMCEHOBAHUEC DJIEKTPOCTAHIIUU

MOAMKUCH, (.H.0.

" 201
AKT
HPUEMKH TPYBOIIPOBOJIOB T3C-
HOCJIE BbIIIOJHEHHUS INIAHOBOT'O PEMOHTA B 20__ .

IIpencraBurens cenuaau3upOBaHHON OpraHU3alUU

HaMMCHOBAHHUC OpraHu3aliuu, JOJLKHOCTD, (1)1/10
U IPCACTABUTEIIb DKCILTyaTallun

HaMMCHOBAHHUC OpraHu3aliuu, JOJKHOCTD, (bI/IO

YIOCTOBEPSIOT:

1. JHedextbl, BBISBICHHBIE TPH MPOBEACHUM OOCICHOBAHHA TEXHHIECKOTO COCTOSHHSA
Tpybonposonos u OIIC ux kpemneHuid, ycTpaHeHsl (mpuiokeHue 1 Akra).

2. YcroBHS TPOYHOCTH COONIONAIOTCS IS BCEX PACYETHBIX YYacTKOB TPyOONIpPOBOMOB Ha
PacUYeTHBIH CPOK IKCILTyaTaIlui TBIC. U C MTapaMeTpaMi pabodel cpensl p = Kre/em’,
t= °C (mpunoxxenue 3 Akra).

3. OTkIOHEeHUs (PaKTUUECKUX HAarpy30K yINPYrux OMOpP OT PACUETHBIX HE MPEBBIMIAIOT JOIYCTUMBIX
3Ha4eHHH, npeaycmatpuBaeMbix HJI (mpunoxenne 4 Akra).

4. Pa3Huna (QaxkTUUECKMX W pacyeTHBIX TEMIIEPAaTypHBIX IIEPEMEIICHUH MO IOKa3aHUsIM
WHJMKAaTOPOB (pernepoB) He TMPEeBbIIIAeT AOIMYyCTUMbIX 3HaueHuH, npeaycMorpenHbix HJI (mpunoxenue
5 Axra).

IIpumveuanne. Kpome TOTO, HOMKHBEI OBITH BKIFOMCHBI (B Cilydac HEOOXOJMMOCTH) MEPOIPHATHS IO
pekoHCTpyKIH Tpy6orpoBooB ik ux OIIC co cpokaMu HX BBITOJHEHHS.

IIpunoxenus:

1. BegomocTs nedexToB TpyOompoBoa.

2. PacuerHas cxema TpyOOIpoBOIa.

3. HanpspkeHus B CEUCHHUAX TPyOOIIPOBOAA.

4. Harpy3ku Ha OIOpHI ¥ ITOIBECKH TPYOOIIpoBOIa.
5. Pe3ynmpTaThl KOHTPOJIS TeMIIEPaTYPHBIX paCIIHPEHUH TPyOOIIpoBOIa.
IIpencraBurens cnenuaau3upoOBaHHON OpraHU3aLUN

JOJDKHOCTb, MOJMHUCH, (.H.0.
IIpencraBurens sxcruryaramun TOC

JIOJDKHOCTb, HOAMUCH, (.H.0.

VYTBepxaro:
TexHuueckuili pykoBOIUTEIb

HAaMMCHOBAHUEC DJIEKTPOCTAHIIUU

MOAMKUCH, (.1.0.

n " 20 T
1. Benomocth nedexroB
TpyOonpoBoaa
HaMMCHOBAHHUEC 3JICKTPOCTAHIIUN
Nem. | Xapaktep | Mecto pacnonosxeHus Cnoco6 OTBETCTBEHHBIE OtMmeTka o
nedekra nedekra YCTpaHEHUs! 3a yCTpaHEHHE BBINOJIHEHHH
1 2 3 4 5 6




[IpencraBurens OpTaHU3aIIH,

MIPOBOAMBIIEH 00CIeI0OBaHUE JIOJDKHOCTh, HAMMEHOBAaHUE OpTraHU3aliH,

MOJITHCE, (.1.0.
IIpencraBurenpb 3IEKTPOCTAHIIUN

JAOJLKHOCTh, HAUMEHOBAHUE BJICKTPOCTAHIINH,

MOJITHCE, (.1.0.

Jlata IMpOBEACHUS 00CIIeIOBaHNUS
2. PacueTHasi cxema Tpy0onpoBoaa

Xapakrepuctuka Tpyo:
THIIOpa3Mep
panuyc ruba
MaTtepHan
PacueTHbIE MapaMeTphl: p = Krc/cM’; £ = °C
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YcnoBHbBIE 0003HAYECHMS:

1 1 — MpyXUHHAs ToJ[Becka (HOMep TI0 CXeMe)
Il

— HCMOABIDKHAS 0mopa (HOMEp IO CXeMe)

1
H.O.

2

k @ — UHAUKATOp TeMIepaTypHbIX paclIUpeHuil (penep)

— CKOJIB34II1ast oropa (HOMep 10 CXeMe)

— pacyeTHbIN y3en

2}

7 — PacYETHOE CEYCHHE
i — 3aJBHIKKA

3. HampsizkeHusi B ceueHUsiX TPyOOnpoBo10B

Howmep PacuerHble ganHble DakTUUEeCKUE TaHHbIE
ceuenus | Hanpsoxenus B Brimonnenue ycinoBust Hanpsoxkenust B | BeinosiHeHue ycioBust
CEUEHHX, KI'C/CM’ MPOYHOCTHU CEUEHHIX, KI'c/CM’ MIPOYHOCTH
Oonpas | Ooxsxon («ma» MM «HeT») Oonpas | Ooxnxon («ma» mm «HeT»)
1 2 3 4 5 6 7

PacueTs! BbIIOTHMIT:
TIpencraBurens crieMaAIM3UPOBAHHON OpraHU3aII

JOJDKHOCTH; HAMMEHOBaHNE OpraHU3allH, TOIMNCH, (.1.0.

4. Harpy3ku Ha onopsl 4 NOJABEeCKH TPyOONnpoBoa

Haumeno| Homep | Homep Beicota [ Makcuma XO0IJ0IHOE COCTOSIHUE Pabouee cocrosinue
BaHUE | ONOPHI | IPYKUHBI | IPYXXUHEL B | JIbHAS
Tpy6ompo|mo cxeme| mo MBH | cBo6oaHoOM | Harpy3ka
BOJIA wi OCT | coctosiHuu, Ha
H,, MM |TIpyXHHY,
Pjaxe, KTC
Beicora Harpyska Ha Beicora Harpyska Ha [HeGananc
IPYKUHBL, MM| OIIOPY, KTC |IIPYXKHHBL, MM | OIOpY, KIC | HArPYy30K
pacuer. |pakr. | pacuer. [pakT. | pacuer. |hakr. | pacyer. |pakT. |Ha onopy,
onu Hd).xou Pxou ng.xou _}[&6 H¢.@_PE6 P‘b-[&ﬁ %
1 2 3 4 5 6 7 8 9 10 11 12 13 14
IIpumeyanne:

1. Tabnuma cocTaBieHa Ha OCHOBAaHUH U3MEPEHHUH BBICOT MPYXKHH, ITPOU3BEICHHBIX:

B XOJIOOZHOM COCTOSTHUH —

YHUCJ10, MECAIL, I'0J
B ropsa4eM COCTOSIHUU —




YHuCJI0, MCCAIL, 'O
2. PacueTrHple 3HAYCHNS HATPY30K HA OTIOPHI B3STHI U3 PACUETOB 110 TOTOBOPY No
OO6cieqoBanue MPOBEIH:
TIpencraBurens crieMAIM3UPOBAHHON OpraHU3aII
JAOJDKHOCTh, HAUMEHOBAaHUE OpraHu3aluu, (1).1/1.0., oAU Ch

IIpencraBurens sxcruryaramuu TOC

JOJLKHOCTb, HAUMEHOBAHUE DJICKTPOCTAHIINH, (1).1/1.0., noAIucCh

5. Pe3yJabTaThl KOHTPOJISI TEMIEPATYPHBIX paclIMpeHnii TpydonpoBoaa

HaumenoBanue Howmep Iepemenienue BIoNb oceil koopauHat, MM | HebanaHc nepeMenieHuii BIoIb oceil KoOpuHaT,
TpyOOIPOBO/Ia | MHIUKATOPA MM
0 cXeMe
X1 X2 X3 X1 X2 X3
pacuer. |akr. | pacuer. |pakr. | pacuer. |daxr. | momyc- |dakr. | momyc- |dakr.| momyc- | dakr.
THMBIT THMBIH THMBIT
1 2 3 4 5 6 7 8 9 10 11 12 13 14
IIpumeuanns:

1. OT™meTKH XO0JIOAHOI'O COCTOSAHUS OCH pr60Hp0BO)IOB MPOU3BEACHbI —

YHCII0, MECSILI, TOT
2. Tlomoxenue ocu TpPyOONpPOBOAOB IpH pabodyMx Tmapamerpax 3apUKCHPOBAaHO —

YUCJIO, MECH1L, 'O

3. PacueTHbIC 3HAUYCHUS nepeMemeHI/Iﬁ B34ThbI U3 PACHCTOB 110 AOTOBOPY Ne
HpeﬂCTaBI/ITeHL Cl'IeIII/IaJ'II/I?)I/IpOBaHHOﬁ OopraHusanuu
JAOJDKHOCTh, HAUMEHOBAaHUE OpraHu3alnuy, nNoAnuch, (bI/IO

IIpencraBurens sxcmryaranuu TOC

JAOJLKHOCTHb, HAUMEHOBAHUE DJICKTPOCTAHIINH, (1).1/1.0., noAIucCh

Ipuioxenue 5

XAPAKTEPUCTUKA IPOT'PAMM ITPOYHOCTHOI'O
PACHETA TPYBOIIPOBOJOB

3ajgayell NMPOYHOCTHOrO pacyera TPYOOIPOBOAOB SIBISIETCS OINpPEAETICHHUE WX HaNpsDKEHHO-
e opMUPOBAHHOTO COCTOSIHUS OT BCEX COCPEAOTOUCHHBIX M PACIIPEICIICHHBIX CUIIOBBIX BO3JCHCTBHH.
K HMM OTHOCSTCA: BHyTpeHHee [aBjIeHHE; MaccoBas Harpyska; TeMmIlepaTypHas Harpyska (yCHiud,
BO3HUKAIOIIME KaK peakluusi Ha. HarpeB OJJEMEHTOB TpyOONpOBOja); HArpy3ka OT CMeEIIeHHs
3aKpPEIUICHHBIX KOHI[OB MJIM MOHTQKHOW PACTSXKKU; PEAKIIMU IPOMEKYTOUHBIX OTOP Pa3lIUYHOTO THUIA
(B ToM umucne W cuibl TpeHus). Kpome Toro, mpu pacuere TpyOONpPOBOJOB Ha MPOYHOCTH HEPEIKO
ObIBaeT HEOOXOAMMO pEIIMTh JOMONHUTEIbHBIC 3afadu: BbIOpaTh coctaB OIIC, mnpoBepurs
JOMYCTUMOCTD €€ Harpy3KH, OLECHHTHh YpOBEHb BO3ACHCTBHII Ha IMOACOEAWHEHHOE K TPyOONpOBOAY
obopynoBaHHe.

Kak mpaBmito, 1711 MPOYHOCTHOTO pacyeTa TPyOOIPOBOIOB MCIOJIB3YETCSl CTEPXKHEBasi pacyeTHas
MOJIETb, T.€. C 3TOHM LENbI0 TPyOOIPOBO MPEACTABISIETCS] B BUJEC COBOKYITHOCTH HPSIMOJHMHEHHBIX M
KPHUBOJIMHEHHBIX CTEPXKHEBBIX 3JIEMEHTOB. J[J11 KpHBOJIMHEHHBIX CTEPIKHEBBIX 3JIEMEHTOB HEOOXOANMO
yuuThIBaTh (usmyeckue 3(PQekTh, Bo3HHKawomue npu ux gehopmarmu  (3ddext Kapmana,
MaHOMeTpUUeCKuil 3 (HeKT, CTeCHEHHOCTh AedopMaIiuii IPH U3THOE U T. 11.).

PackpriTHEe CTaTH4EeCKON HEONPeNeNUMOCTH CIOXHBIX CTEpP)KHEBBIX CHCTEM OCYIIECTBIIAETCS
METOOM CHJI UM METOAOM IepEeMEIICHUH.

OTteuyecTBEHHOE TMpPOrpaMMHOE oOecleueHne II0 pacyeTy TpyOONpoBOAOB Ha TPOYHOCTH
OPHEHTHPOBAaHO Ha WHCIOJIb30BaHUE NepcoHaIbHBIX OBM cranmapra IBM/PC. OrmimuntenbHOM
0COOCHHOCTBIO HCIIONb3YEMbIX NPOTrPaMM SIBISIETCSI HaJMYhe TpadUUecKuX CpeJCTB, HUCIIOJIB3YyEeMbIX
IpU MOATOTOBKE HCXOAHBIX JAHHBIX M aHAU3€ PEe3ylbTaTOB pPacueTa, YTO CYIIECTBEHHO IMOBBIIIAET
JIOCTOBEPHOCTh MCXOJHOM MH(GOPMAIMK U MO3BOJISIET BUAETh HA SKpaHe MOHHUTOPA J1e(OPMUPOBAHHOE
COCTOSsIHHE TpYOOIIpOBOa.

Jns mocTpoeHus M BBIYEPUMBAHUS PACUETHBIX CXEM W OOBEMHBIX 00pa3oB TPYOONPOBOIOB, Kak




MPaBWIIO, TIPEIyCMOTPEHa OpraHu3anus uHTepderica ¢ rpadpudaeckumMu cpenctBamu AutoDesk mytem
co3nanus Qaiinos tumna .dxf umm .scr.

IIporpamma "ACTPA" u ee Mognpukanun

[Iporpamma Gbuia pazpaborana uncturyroM "BEJITHUIIMOHEPT OITPOM" (npexHee Ha3BaHue —
Benopycckoe otaenenue nncturyrta "BHUIIMsHepronpom") nu HITO IIKTU um. U.H. ITonzyHoBa mis
3BM cepun EC n Bnocnenctsum nepesecena Ha nepconansusie 9BM crangapra IBM/PC.

IIporpamma peanusyer TpeOoBaHus [7] U MO3BOJSACT PACCUUTHIBATH TPYOONPOBOIHBIC CHCTEMBI
MpaKTHYeCKH JI000W BCTpedaromieiics Ha TPaKTHKE CIOXKHOCTH. /IS pacKphITHA CTaTHIECKOMH
HEOIPENEIMMOCTH UCIIOIB3YETCSI METOJ] IEPEMEIIEHUI B COUETAHUU C METOAOM MPOrOHKH.

[Ipn HEOOXOOMMOCTH MPOM3BOAUTCS TONOOp NPYXKHH IO oTedecTBeHHBIM HJI mmst obecriedeHus
ONTHMAJILHOTO PACKpEIUIeHHs TpyOomnpoBosa. Bo3aMo)keH Kak MPOEKTHBIN, TaK W MOBEPOYHBIH pacyer
MPOYHOCTH TPYyOOIIPOBOIOB.

IIporpammuelii kommiekc "PAMITA-90"

Komruiekc "PAMIIA-90" sBusiercss omnoit u3 Mmomudukammii nporpammbl  "ACTPA" u
npejHa3Ha4YeH JUIs PacdyeToB IIPOYHOCTH TPyOONpPOBOJOB Ha COBMECTHOE JACHCTBUE IaBJICHUS,
MacCOBOM HAarpy3Kd M CaMOKOMIICHCAIIMM TEeMIIEpaTypHBIX pACHIMPEHHH, a Takke BbIOOpa MpPYKUH
MPOMEKYTOUHBIX yHpyrux omop. OIeHKa HaIpsSIKEHHOTO COCTOSHMS BBITIOIHSACTCS B COOTBETCTBHHU C
H/I nns sHEpreTHYecKux yCTaHOBOK TEIUIOBBIX MJIM aTOMHBIX dJeKTpocTaHmii [15] u [7].

B cocraB kommuiekca BXOIAT: pacueTHbId Moayib 'PAMIIA", cneunanu3upoBaHHBIM
npemnponeccop "PAM3EC" nns mNOArOTOBKM W MPOTrPaMMHO-BH3YadbHOTO KOHTPOJIS HCXOMHBIX
JaHHBIX C 0a30if 1o (PU3NKO-MEXaHWYECKMM XapaKTepHCTHKaM TPYOOIPOBOJHBIX CTalled |
rpaduyecknii noctmporeccop RV s mpocMoTpa pe3yibTaToB pacdyeTra Ha MOHHTOpE —
[EPEMEILEHUI U HAIIPSHKEHUH.

OneMeHTH! KoMIUIekca Hamucanbl Ha sa3b1kax "FORTRAN-77", "C" u "Assembler" nmpumeHnTENEHO
k [I9BM IBM/PC B omnepammonnoii cucreme MS-DOS. PaGota ¢ KOMIUIEKCOM BO3MOXHa Kak B
cucteme MS-DOS, tak u B cuctemax or WINDOWS. Pe3ynbTaThl pacdeToB NpeACTABISIIOTCS B BHIIS
TEKCTOBBIX (hailloB B TaOMUIHON Qopme, a Takxke B Bune ¢ainoB Tuna *.dxf u *.scr ans nmepengaun B
"AUTOCAD".

Komruieke 1mo3BoiisieT pacCUuTHIBaTh TPYOOIIPOBOAHBIE CUCTEMBI C YUCIOM y3JI0B He Oonee 50 u
YHCIIOM y4acTKoB He Oostee 200.

Ha kax1oM pacueTHOM ydacTKe MOXKET ObITh 3a1aHO He OoJiee:

40 oTpe3KoB;

10 npy>KUHHBIX OTIOP;

10 onop CKOJIBKEHHsI WM HAIPaBIAIOLUINX OIIOP;

OJIHOM MOHTa)XHOM PacCTSKKU;

10 Mpou3BONEHO OPHEHTUPOBAHHBIX. B TPOCTPAHCTBE COCPEIOTOYCHHBIX CHI M MOMEHTOB;

3 ceueHwnii ¢ 3aJaHHOM KECTKOCTHIO.

[IpenycmaTpuBaeTcs ydeT BIMSHHS HAKJIOHA TAT IPYKHHHBIX II0/IBECOK, BO3HMKAIOIIETO IIPH
TEeMITEpaTypHBIX PAaCIIUPEHUAX TPYOOIpoBOIa.

B Toukax mpucoeanHEeHUs TpyOOIpoBojaa K 00OpYIOBaHHMIO MOTYT OBITh 3aJaHbl Kak JIMHEHWHbIE,
TaK ¥ YTJIOBbIe 3HAYEHUS COOCTBEHHBIX CMEIEHUH 000pyI10BaHUS.

Yuer cun TpeHHs (B-.ONOpax CKOJBKEHHS, BO3HMKAIOIIMX IpPH HarpeBe TPYyOONpoBOJa,
MPOU3BOIUTCA MO METOAY ITOJIHOM Harpy3KH.

B xome pacuera TpyOONpOBOJa MOXET MPOU3BOJUTHCS BHIOOP IMPYKHUH AJISl YIPYTHX ONOp H
OTIpeNIeNATHCS UX 3aTsDKKa. [IpykuHbI BeIOMparoTes o oredecTBeHHbIM HopMaisim OCT 108.764.01-80
[12] w MBH 049-63 (cM. prutoskeHue 2) WK 110 3apyOeKHBIM KaTaloraMm.

[IpenycMoTpeHa BO3MOXKHOCTH ydeTa MaHOMeTpudeckoro 3d¢exra, T.e. OIpeaereHue
JOTIOJTHUTENBHBIX YCHJIMH, TEpeMEIleHNH W HaNpsHKeHWH B TPYOONPOBOJE, BO3ZHHUKAIOMIMX IIPH
pa3rnOaHuy ero KpUBOJIMHEHHBIX HJIEMEHTOB T10]1 IeHiCTBHEM BHYTPEHHETO JaBICHHS.

Kommieke maeT BO3MOXHOCTH YYMTHIBAaTH HEPaBHOMEPHOCTb HAarpeBa TpyO0 IO BBICOTE
TIOTICPEYHOT0 CEYEHHs, KOTOPasi BO3HUKAET JIN0O IIPU PACCIOCHNH CPEbl B MIPOILIECCE PACXOTAKMBAHUS
WM TIporpeBa TpyOonpoBoaa, TUO0 MPH OTKIIOYCHUH OTACIBHBIX JIEMEHTOB CXEMBI.

IIporpamma "Crapt"

[Iporpamma obnamaeT TeMH ke BOSMOXHOCTSIMH, 4To M mporpammsl "ACTPA" u "PAMIIA", u



ocHoBaHa Ha Tex xe HJI. Otnudne 3akimrodaeTcs B METO/E ydeTa CHI TPEHHS B OTIOpax CKOJBXCHUS, a
TaK)ke KOPPEKTHOM Yy4ETe OIOP ¢ OJHOCTOPOHHNUMH CBSI35IMH (KOTZa OII0pa yAep KUBAET IIEPEMEILCHNS,
HalpaBJeHHbIE TOJIBKO B OJHOM HAIPABJICHWM), METOAMKA pacyeTa TPOWHHKOBBIX COCIMHECHUIL.
JlononHUTENEHO UMEETCs BO3MOXKHOCTD OLIEHKH HECYILEel cnoCOOHOCTH TpyOONpoBO/Ia IO Pa3IMyHbIM
HA.

[Iporpamma "Crapt" otimuaetcs ot nporpamm "ACTPA" u "PAMIIA" ciocoboM BBOJa HCXOIHOM
uHpopManuy, a TaKKe IPUMEHsSeMOH pabodeil TepMmuHOJOTrHMeil. MakcuManbHas CTaTHYecKas
HEOTPENIeIMMOCTh PAaCCYMTHIBAEMBIX TPYOONpOBOJOB He nobkHa mnpesbimars 1000. Hwmeercs
OrpaHUYEHHE Ha JOMYCTUMOE YHUCIO 3JIEMEHTOB TpyOompoBoja. Kpome Toro, uMeroTcs Clieqyrolue
OTPaHHICHUSL:

JIOIYCTHMOE KOJIMYECTBO Pa3IMUHBIX MaTepHalOB sl TPyOOIIPOBOAa HE TOIDKHO MpeBbimath 50;

JOIYCTHMOE KOJIMYECTBO KOHIIEBBIX Y3JIOB HE JJOJDKHO npeBbiiath 200;

KOJIMYECTBO PA3JINYHBIX CEUCHHUU B TpyOOIIpoBote — He Ooinee 100;

YHCIIO Pa3IMYHBIX THIIOB OTBOJOB — He Oouee 70.

IIpnnoxenue 6

COPTAMEHT TPYB CTAHIIMOHHBIX TPYBOIIPOBOAOB BBICOKOI'O JABJIEHUS
JJISI PACYHETHOI'O CPOKA UX PABOTBI 200 ThIC. 4

No Pasmep TpyO, MM Macca 1 m |Mapxka ctanmu, TY
ILII. Hapyxwubrit Buyrtpennnti | YcnoBubiii [ Paguycruba, | moroHHo#i
AaMeTp U quametp D, | npoxox D, MM JUTUHBI
TOJIIIMHA CTEHKH TpyOBI, KT
D,xS
Puom = 255 Kre/em’, ¢ = 545°C
1 16x3,5 9 10 100 1,08 12X1MO,
2 28x6,0 16 15 150 3,26 TV 14-3-460-76
3 57x13,0 31 32 300 14,34
4 108x22,0 64 65 600 47,52
5 159x32,0 95 100 650 105,70 15XIM1®,
6 194x38,0 118 125 750 154,28 TV 14-3-420-75
7 245x48,0 149 150 1000 246,09
8 273x52,0 169 175 1370 301,20
9 325x60,0 205 200 1370 414,30
10 377x70,0 237 225 1500 535,00 15X1IM1®,
11 426x80,0 266 250 1700 720,70 TV 14-3-420-75
12 465x80,0 305 300 2100 803,40
Puow = 140 xrc/em’, t = 560°C
1 16x2,5 11 10 100 0,83
2 28x4,5 19 20 150 2,61 12X1IMD,
3 76x13,0 50 50 300 20,59 TV 14-3-460-75
4 133x29,0 93 100 600 59,12
5 219x32,0 155 150 850 156,60
6 273x36,0 201 200 1370/350 223,60 15X1IM1®,
7 377x50,0 277 300 1500/450 428,40 TV 14-3-460-75
wom = 140 KFC/CMZ, t=545°C
1 16x2,5 11 10 100 0,83
2 28x4,5 19 20 150 2,61 12X1MO,
3 76x13,0 50 50 300 20,59 TV 14-3-460-75
4 133x29,0 93 100 600 59,12
5 219x28,0 163 175 1000/375 140,21
6 273x32,0 209 200 1370/350 202,40 15XIM1D,
7 325x38,0 249 250 1370/400 286,24 TV 14-3-460-75
Puow = 100 krc/em’, ¢ =540°C
1| 16x2,5 | 11 [ 10 ] 100 [ 083 | 12XIM®,




2 28x3,0 22 20 150 1,85 TV 14-3-460-75
3 76x9,0 58 65 300 15,19
4 133x13,0 107 100 600/300 41,02
5 159x15,0 129 125 650 56,81
6 194x18,0 158 150 750 83,34 15X1M1®,
7 219x20,0 179 175 1000/375 104,71 TV 14-3-460-75
8 273x24,0 225 225 1370/350 157,28
9 325x28,0 269 250 1370/400 218,89
Puow = 41 KrC/CM’, t = 545°C
1 16x2,5 11 10 100 0,83
2 28x3,0 22 20 150 1,85 12X1M®,
3 57x3,5 50 50 300 4,72 TV 14-3-460-75
4 108x6,0 96 100 600 15,45
5 159x8,0 143 150 650/350 31,90
6 273x13,0 247 250 1370/1000/375 89,27
7 377x17,0 343 350 1500/1000/525 | 168,45 12X1M®,
8 426x19,0 388 400 1700/1000/600 | 206,53 TV 14-3-460-75
9 465x22,0 421 450  [2100/1000/650 | 257,40
10 530x25,0 480 500 800 343,71 15X1M1®,
TV 14-3-420-75
11 630x28,0 574 600 2300/850 425,00 15X1M1®,
12 720x25,0 670 700 1000 438,00 TV 3-923-75
Puow = 380 kre/em’, #=280°C
1 16x2,5 11 10 100 0,83
2 28x4,0 20 20 150 2,37
3 57x9,0 39 40 300 10,87
4 133x18,0 97 100 600/175 54,23 15I°C,
5 194x26,0 142 150 750/260 114,45 TV 14-3-460-75
6 273x36,0 201 200, 1370/350 223,60
7 325x42,0 241 250 1370/400 311,58
8 377x50,0 277 300 1500/450 428,46
9 465x60,0 345 350 2100/550 636,80 15T°C,
10 530x65,0 400 400 TOJIBKO IS 794,00 TV 14-3-420-75
IPAMBIX
Y4aCTKOB
Pruow = 240 Kre/em?, t = 250°C
1 16x2,0 12 10 100 0,69 Crans 20,
2 28x3,0 22 20 150 1,85 TV 14-3-460-75
3 76x9,0 58 65 300 15,19
4 133x13,0 107 100 600/300 41,02
5 194x17,0 160 150 750/260 79,19
6 219x19,0 181 175 850/375/260 100,02 15T°C,
7 273x24,0 225 225 1370/375/350 157,28 TV 14-3-460-75
8 325x28,0 269 250 1370/450/400 | 218,89
9 377x32,0 313 300 1500/450 290,63
10 426x36,0 354 350 1700 369,62
Puow = 185 kre/em’, t = 215°C
1 16x2,0 12 10 100 0,69 Craus 20,
2 28x3,0 22 20 150 1,85 TV 14-3-460-75
3 76x9,0 58 65 300 15,19
4 133x13,0 107 100 600/300 41,02
5 194x15,0 164 150 750/260 70,73 15I°C,
6 219x16,0 187 175 850/375/260 85,59 TV 14-3-460-75
7 273x19,0 235 225 1370/375/350 127,32
8 325x22,0 281 250 1370/450/400 175,75
9 377x26,0 325 300 1500/525/450 | 240,58




o = 40 KTC/CM?, £ =440°C

1 16x2,0 12 10 100 0,69
2 28x3,0 22 20 150 1,85
3 32x3,0 26 25 150 2,15
4 38x3,0 32 32 150 2,59
5 57x3,5 50 50 300 4,72 Crais 20,
6 89x6,0 77 80 400 12,56 TV 14-3-460-75
7 108x8,0 92 100 600 20,18
8 159x9,0 141 150 650 35,63
9 219x13,0 193 200 1000/375/260 70,66
10 273x16,0 241 250 1370/375 108,50
11 325x19,0 287 300 1370/450 138,28
Puow = 76 Krc/em’, t = 145°C
1 16x2,0 12 10 100 0,69
2 28x3,0 22 20 150 1,85
3 32x3,0 26 25 150 2,15
4 38x3,0 32 32 150 2,59
5 57x3,5 50 50 300 4,72 Cranb 20,
6 89x6,0 77 80 400 12,56 TV 14-3-460-75
7 108x6,0 96 100 600 15,45
8 159x9,0 141 150 650 35,63
9 219x13,0 193 200 1000/375/260 70,66
10 273x16,0 241 250 1370/375 108,50
11 325x19,0 287 300 13707450 138,28
wow = 44 KTC/OM?, £ =340°C
1 16x2,5 12 10 100 0,69
2 28x3,0 22 20 150 1,85
3 32x3,0 26 25 150 2,15
4 38x3,0 32 32 150 2,59
5 57x3,5 50 50 300 4,72
6 76x3,5 69 65 300 6,41
7 89x4,0 81 80 400 8,58 Crais 20,
8 108x6,0 96 100 600 15,45 TV 14-3-460-75
9 159x7,0 145 150 650 28,11
10 219x9,0 201 200 1000/375/260 49,94
11 273x10,0 253 250 1370/375 69,52
12 325x13,0 299 300 1370/450 107,19
13 377x13,0 351 350 1500/525 126,50
14 426x15,0 396 400 1700/600 164,80
15 465x16,0 433 450 2100/650 192,06
16 630x17,0 596 600 TOJIBKO JJIsT 257,50
IPAMBIX
y‘{aCTKOB
17 630x25,0 580 600 2300/850 375,00 16I°C,
18 720x22,0 676 700 TONBKO IS 382,14 | TOCT 19282-73
HpHMLIX
y‘{aCTKOB

[Tpumeuanus: 1. Coprament Tpy0 nmpuseneH Ha ocHoBanun OCT 108.320.102-78 [13] u OCT 108.320.103-78

(c U3menenuem Ne 1 ot 1982 1.) [14].

2. COpTaMeHT pr6 npeaHasHaueH AJid U3rOTOBJICHUSA IIPSAMBIX Y4aCTKOB pr60np013011a, THYTBIX OTBOIAOB U

(hacoHHBIX JeTalel.
3. CoprameHT Tpy6 11t sHeprodiaoka K-800 MoxkeT KOppEeKTHPOBATHCS.

Mpuioxkenue 7

ONPEAEJEHUE HATPY30K HA IIPYKUHHBIE OITIOPBI



Harpy3ska P Ha omopy, B KOTOPOH YCTaHOBIJICHO 7 TIPYXXHUH B m mensix (0ObIYHO m paBHO 1 wiu 2),
ompenensercs 1mo Gopmyie

P+ P+t Py + ..+ P, =
__mp np up / | m

n n

rae Ppy; - ycunue i-ii npyKuHbI, onpeaensemMoe 1o popmyJie
Pnpi:(HO'H) C:

[3necs H, - BbIcOTa IpPYXMHBI B CBOOOAHOM (HEHAarpy>eHHOM) COCTOSIHHM (MM), ompeneinsieMas
N3MEpPEHNEM WIH 110 TaOJIMIaM NPHUII0KEHHS 2 HACTOSAINX METoANYeCKUX YKa3aHHH;
H - BBICOTa HAarpy>KEHHOM NPYXUHBI (MM), ONIpeeNseMasl U3MEPEHUEM;
C - KECTKOCTb TPYXHHBI (KI'C/MM), OIpeAenseMas IpH TapUpOBKE MM IO Tabauunam
IpUIOKEHHUs 2].
[Ipumep. PaccumTbiBaeTcs Harpyska OIOpBHI (JaHHBIE AJSI pacdeTa M Pe3yabTaThl NPUBEICHBHI B
TaOnuIEe), cocTosmedl M3 ABYX NPYXKHWHHBIX LENEH, B KaXJOH W3 KOTOPBIX YCTaHOBICHO IO TPH
npyXuHsl (3HaueHus H, n C B3ATH U3 IPUIOKEHUA 2).

Howmep mpyxwunsl | CBobomgnas | Xectkocts | Mamepennas |3atsokka H,-H,| Ycuiaue npyKUHBI
o MBH 049-63 |Beicota H,, Mm| C, kxrc/mMmm | BeicoTa H, MM MM P, KTC
1-s1 nenp
09 497 17,28 427 70 1210
09 497 17,28 413 84 1452
19 268 34,57 224 44 1521
2-9 nenb
09 497 17,28 420 77 1331
09 497 17,28 410 87 1503
19 268 34,57 233 35 1210

C yd4eroM YCWIMH NpYXXHH, NPHBEACHHBIX B. TaOJHIE, HArpy3ka Ha OIOpPY, BBIYUCIIEHHAs IO
npuBeJIeHHOH popmyite, coctaBuT 2742 Krc:

IIpunoxenue 8

ONPEJIEJTEHUE U3MEHEHMS JVIMHBI HECYIIEX YACTHU PE3bBOBBIX TAT
HPYKUHHBIX OITIOP TPYBEOIIPOBOAOB

daxThyeckas Harpyska Ha i-to omopy — Py ompezensercs no dopmyne, NpUBEAECHHOH B
npwioxkeHnu 7. Pa3zHocTh pacueTHOW W (aKTHUECKOW HArpy3oK Ha OMOpHI ompexensercs AP; 1mo
¢dopmyne

APi:Ppaci'PclJia

rie Ppy,; — pacueTHas Harpys3ka Ha i-10 omopy.
3HadyeHNEe W3MEHEHUS UIMHBI HECYIIeH 4acTh Pe3bOOBBIX TAT omop A/, ompenenseTcsl perieHneM
ypaBHEHHS

Al,' = 8,‘1AP1 + 6,‘2AP2 +..+ Si/AP/J" o (8;‘/"" %APJ'F o 8,‘5 . AP5),
1

rue Al; — U3MEHEHHUE JUIMHBI HECYIIEH YaCTH TATH B IPOLIECCE PETYIUPOBKH I-i OMOPBI, MM;
8, — JIMHEHHOe CMelleHne TPyOOnpoBo/a 10 BEPTHKAIM B TOYKE YCTAHOBKH i-i OIOPBHI OT
JIEHCTBUS eAMHUYIHOM CHJIBI B BEPTHKAJIHFHOM HAIPABJICHUH B TOYKE YCTAHOBKH j-OH OIIODEI,
MM/KTC;




1 — MoJaTIMBOCTH i-i OMOPHI (MM/KI'C) — BEIMYWHA, 00paTHas )KECTKOCTH.

C-:

1
. 1
[HomaTnmuBOCTE NPYXUHHOW OMOPHI —— B 3aBHCHMOCTH OT €¢ KOHCTPYKIHH U THIOpa3Mepa
1
YCTaHOBJICHHBIX MPY>KUH BRIYHUCIISIETCS 110 POpMYyJIIe

1 — NOAaTIIMBOCTH k-i MPYXUHBI, MM/KTC;

rae
npk
N — KOJIMYCCTBO MPYIKUH B OIOPC;
m — KOJIMYCCTBO MNPYKUHHBIX ueneﬁ B OIIOpC.

Ipuno:xenue 9

METO/IUKA BBISABJIEHUSA IETAJIEA U DJIEMEHTOB TPYBOIIPOBO/IOB,
PABOTAIOIIIUX C HAUBOJIBIINMH HAIIPSI)KEHUSIMU

Mertonuka Oa3upyeTrcs Ha MPEANOJOXEHHH, YTO. B Ipolecce JUIMTEIbHOH HSKCIUTyaTalluu
TpyOOIIPOBOIOB TEXHOIOTHYECKHE Ae(EKThI MeTajlIa BBISIBJICHBI M YCTPAHEHBI, 2 OCHOBHOE BIIMSHUE Ha
MOBPEXIaEMOCTh OKa3bIBAIOT OOBEKTHBHBIC YCIIOBHUS " IKCILIyaTallMH, KOTOPbIE MOXKHO BBISIBUTH
pacyeTHBIM MyTEM Ha OCHOBE NPOBEAEHHS THIaTeNLHOTO 06cnenoBanus Tpyoomnposonos u OIIC ux
KPEIUICHUH.

Pacuer o gaHHOI METOANKE OCYIIECTBILSIETCS UL BCEH Tpacchl TpyOONPOBOIOB U YUUTHIBAET BEChH
KOMIUIEKC OKCIITyaTal[MOHHBIX BO3JCHCTBHH, a TaKXKe Jpyrue OOBEKTHBHBIE YCIOBHA. Pacuers
BBITIOJTHAIOTCS 7SI BRIOOPOYHOM MPOBEPKH AETaleH ¥ 3JIEMEHTOB TPYOOIPOBOJOB HEPA3PYIIAIOIIUMHU
METOJIJaMH KOHTPOJIS ¥ OTIPEJEIICHNS HX OCTATOYHOIO pecypca.

PaboTa, mpoBoaMast B COOTBETCTBHH C JAHHOH METOANKON, COCTOUT U3 CIEIYIOMINX 3TAIOB!

1. BpimogHsieTcsi aHaJM3 NPOEKTHOI, MOHTA’KHO-CAATOYHOW W JIKCINIyaTAMOHHOM
TeXHHYEeCKOM JOKYMeHTAUH

Jlis poBeieHNsT aHAJIN3a HEOOXOIMMBI CIISTyIONHe JaHHbIE U TOKYMEHTHI:

MPOCKTHBIC ¥ (PAaKTHYCCKHE MapaMeTphl apa (eciu OTBETBICHHS TPYOOIIPOBO/Ia, CBSI3aHHbBIC C HIM
B OZHY PacCYeTHYIO CHCTEMY, W caM. TpyOONpOBOA 3KCIIyaTHPYIOTCA NPH Pa3IMYHBIX Iapamerpax
Cpelsl WM €clH BpeMs S3KCIUIyaTalldd NMpH pabodmMx mapaMeTpax Uil pPasziIHyHBIX OTBETBICHHUI
pa3nuyaeTcsi, TO CBEJCHUS 10 KKIOMY TAKOMY OTBETBJICHHIO TAIOTCS B OTICIHHOCTH);

roA BBOJAa TPYOONPOBOJOB. B OKCIUIyaTal[MIO, CBEICHUS O JUIMTEIBHOCTH SKCIUTyaTallUH
TpyOOIIPOBOIOB M MX OTBETBIICHUI;

AKCOHOMETpHYECcKasi cxeMa TpyOOIIpOBOAOB € yKa3aHHEM MapOK CTalId W THUIIOPa3MEPOB OCHOBHOU
TPAcchl ¥ OTBETBICHHUH, NIPUBS3KON apMaTyphbl, ONOP U IOJIBECOK (C YKa3aHHEM IPOEKTHBIX HOMEPOB),
MHJMKAaTOPOB TEMIIEPATYPHbIX. PAaCHIMpeHHH (C yKa3aHHEM MPOEKTHBIX HOMEPOB) M CBapHBIX
COCTMHEHUH,

MacCCOBBIE XapaKTEPUCTHKH YCTAaHOBJICHHON apMaTyphI,

MPOEKTHBIEC U 3KCIUTyaTAllMOHHBIE JAHHBIC 110 IEPEMELICHUSIM TPyOOIIPOBOIOB B MECTaX YCTAHOBKHU
MHMKATOPOB TEMIEPATypPHBIX PACIIUPEHHH (110 OCSIM KOOPIHMHAT, MPUHITHIM B aKCOHOMETPHIECKON
TIPOEKITUH TPYOOIPOBOJIOB), & TAKXKE B MECTaX MPUCOCTUHEHUS K 000pYIOBaHUIO;

MpoeKTHbIE U paxTudeckue cBeaeHus no [TPOII, copTaMeHT ycTaHOBICHHBIX MPYXKUH, HX pabouast
1 XOJIO/IHAsI BEICOTBI; DKCIUTyaTallMOHHBIE (POPMYIIPHI 110 Harpy3Kam;

THUII TEIJIOBOW M30JISIIMU, Macca | M ee NMOrOHHOW JIMHBI, I'PaHUIBl YYaCTKOB C Pa3IMuHBIMU
MacCOBBIMH XapaKTePUCTHKAMHU;

pasMepsl MU MeCTa BBIIOJIHEHHS MOHT@)KHBIX PACTSDKEK; aKThl O BBIIOJIHEHWU TaKUX PacTSDKEK B
nmacropTe TPyOoOonpoBo/Ia;

BO3MOJKHBIE COUETAaHHS TEIUIOBBIX PEXKUMOB pabOTHI TPYOOTIPOBOIOB M HX OTBETBIICHNUI;

JOKYMEHTBI 00 HIMEBIIHXCS B TPOLIECCE IKCIUTYaTAIIH OBPEXICHUSIX 3JIEMEHTOB TPYOOIIPOBOIOB.

2. B pa0oyeM M XO0JOJHOM COCTOSIHUSIX TPYOONPOBOJOB NPOBOAMTCS 00cC/Iel0BaHUe MX



TeXHHYeCKOro cocTostHus u cocrosinus OIIC:

BBITIOJTHACTCSL BU3yalbHas IPOBEpKa OTCYTCTBHSA 3aIIEMIICHHH TPyOONpPOBOJOB B pabodeM H
XOJIOTHOM COCTOSTHHSAX;

OCYIIECTBIISIETCS] BU3YaJILHBIH OCMOTP M OlleHKa paboTocrnocobHocTn 3nementos OIIC;

BBITIOJTHSICTCS. K3MEPEHHE YKJIOHOB TOPH30HTAIBHBIX YYaCTKOB Tpacc;

Ha OCHOBaHMHU pE3yJbTaTOB BH3YaJbHOTO ocMOTpa TpybomposomoB u OIIC wux kperuieHui
COCTaBJIAIOTCSI BEJOMOCTH AE()EKTOB, B KOTOPBHIX YKa3bIBAIOTCS HEOOXOAMUMBIE MEpPOIPHATHS 10
yCTpaHEeHUIo 1e(eKTOB, CPOKH, a TAK)KE OTBETCTBEHHBIE 32 BHIIOJIHEHHE 3THX MEPOIPHSITHH.

3. IIpoBepsieTcst COOTBETCTBHE (PAKTHYECKOr0 MCIOJHeHUsI Tpacchl Tpydonposoaos u OIIC
NMPOEKTHBIM IaHHBIM:

MIPOBOANTCS M3MEPEHNE (PAKTUYECKUX JIMHEHHBIX Pa3MEpOB Tpacc TPyOONPOBOZOB C YTOUHCHHEM
pacIoNOXKeHNsI OTBETBJICHHWH, CBapHBIX COCAWHCHMI (Ha OCHOBAaHMM IPOEKTHBIX NAaHHBIX), OIIOP,
MOJBECOK, apMaTypsl W HHIWKATOPOB TEMIEPATypHBIX pACIIMPEHUH, OCYIIECTBISETCS MpPOBEPKa
COOTBETCTBHSI THIIOB ONOpP M MOABECOK MPOEKTY, a TaKKe LEJOCTHOCIH M PaboTOCrocoOHOCTH
anemMeHToB OIIC n HHAMKATOPOB TEMIIEPATYPHBIX PACILIUPEHHI;

OTIPENIeNAIOTCS. TEOMETPUUIECKHE XapaKTEPUCTUKU YCTAHOBJICHHBIX TIPYKHH: KOJIHMYECTBO BUTKOB,
JUaMeTpbl TPYTKOB M HABUBKM MPYXHH, a TaKKe BBICOTHI TNPYXHUH B paboueM COCTOSHHU
pr6OHpOBOI[OB; JOMOJIHUTEJIIBHO UBMCPAIOTCA NJIMHBI TAT HNPYXHWUHHBIX MOJABECOK U UX OTKIIOHECHUA OT
BCPTUKAJIN; BBITIOJIHACTCA I/II[CHTI/I(I)I/IKaL[I/IH TMPY>KUH;

OCYILIECTBIISIETCS. M3MEPEHUE IEePEeMEIIeHUIl INpH Iepexoie. TPYOOIpoBOJOB U3 TOpSYero B
XOJIOTHOE COCTOSTHHE.

4. ConocraBIsIlOTCA M AHAIM3HPYIOTCH (pakTHYeCKHe H NPOCKTHLIC JaHHbIC TPYOONIPOBO/I0B
u OIIC (Ha 0OCHOBAHHMM JAHHBIX, 0JTy4YeHHBIX IPH MPOBEACHAN BTOPOT0 M TPEThero 3TaloB):

JOKYMEHTHPYIOTCS] BCE OTMEUEHHbIEC NIPU 00CIICT0BaHUM OTKIOHEHHUS OT IPOEKTA;

pa3pabaThIBAIOTCSl PACUETHBIE MOJIEIM BBISBJICHHBIX ‘TPU BH3YyaJbHOM OCMOTPE YaCTHUYHBIX HWIIN
TIOJTHBIX 3ameMsieHui TpyoonposooB 1 OIIC;

YTOYHSIOTCS TNPUMEHUTEIHHO K KOHKPETHOMY TPYOONpPOBOAY pAacUeTHBIE MOMIETH CBapHBIX
COeIMHEHMH (Ha OCHOBaHMH JaHHBIX Ja00OpaTOPHU METAIJIOB).

5. PaspaGarbiBaloTcsi pacyeTHble CXeMbl™ TPYOONPOBOJOB (HA OCHOBAHHMM [AHHBIX,
MOJIy4YeHHBIX IPH NPOBeIeHUH BTOPOr0-4eTBEpPTOro 3Tanos).

PacueTHbIE CXEMBI SBIISIOTCS OCHOBHBIM MCXOJHBIM MAaTEpHAliOM Ul BBIIIOJHCHUS PAcueTOB Ha
TPOYHOCTH ¥ CAMOKOMITEHCAITHIO TI0 (PaKTHIeCKOMY cOCTOsTHHIO TpyOomposomoB u OTIC.

6. BpImoJaHAIOTCS B JIBYX BapHaHTaX . pacdyeTbl TPYOONPOBOJAOB HAa MNPOYHOCTH H
CAMOKOMIICHCALMIO TeMIIePATYPHBIX PACHINPEHHI B COOTBETCTBHH C [9]:

Bapuanr 1. Onpenensirorcst JeTaiy U 3JEMEHTH TpyOOIIpOBOAOB, paboTaroliue ¢ HanOOIBIINMH
HaIpsDKEHUSIMH.

Pacuer BBINOIHSAETCS C yYETOM:

(haKTHYECKUX YCIIOBHH KCILTyaTallny;

(axtuaeckoro cocrostus Tpace U OIIC kpenneHmit TpyOOIpOBOAOB;

(hakTHIECKON Harpy3KH NPYKUHHBIX OMOP U ITOJBECOK;

(haKTHIECKUX JUTHH TAT U MOJBECOK;

(akTHYeCKOW Macchl JeTalled M 3JIEMEHTOB TpyOONpPOBOJOB M  TEIUIOBOM  M30JSLINH,
CMOHTHPOBAHHOI Ha TPyOOIIPOBOAC A0 MPOBEJICHNS PEMOHTA;

(haKTHYECKUX THIOPa3MEPOB TPYyO, OBAJHLHOCTH M TOJIIUH CTEHOK B PACTSHYTOW 30HE TMOOB (IO
JAaHHBIM Ja00paTOPUU METANIIOB), SKECTKOCTH YCTAaHOBJICHHBIX OIOP U MOJBECOK;

MOHTAa>XXHbIX HATAT'OB (GCHI/I HMMCIOTCA TOKYMCHTBI 06 ux BbIHOJ'IHeHI/II/I);

YaCTHYHBIX W TOJIHBIX 3aLIEMJICHUH TpyOONpPOBOJOB (MO/ICIMPOBAHUE POU3BOIAMTCS 110 METOIUKE
OPI'POC);

(akTHYeCKOl pPacCTAaHOBKM CBapHBIX COEAMHEHWI (II0 JAHHBIM J1a0OPAaTOPUM METAUIOB) M HX
MoxenupoBanus (o meroauke OPI'POC).

[lpn HanW4YMM HECKOJBKMX BO3MOXHBIX TEMIIEPATYPHBIX PEXHMOB pabOTHl TPYOOIPOBOJIOB
pacyeTsl BBINOIHSIIOTCS ISl HanOoJiee TSHKENIOro ¢ TOUKH 3PEHMs HaNlpsDKCHWH B MeTajule M HanbOoliee
JUTUTEIBHO ICHCTBYIONIETO COUETaH!UsI pabounX TeMIepaTyp Ha pa3IndHbIX ydacTKax.

Ha ocHoBanum aHanm3a pe3ysbTaTOB NPOBEACHHBIX PACUCTOB ONPENEISIOTCS ACTAIH U 3JIEMEHTHI
TpyOOIIPOBOIOB, paboTaromue ¢ HANOOJBIIUMH HANPSDKEHHSIMH OT COBMECTHOTO BO3ICHCTBHS BCEX
Harpyxamomux ¢axTopoB. Omnpenensiorcss Hanboyiee HarpyKeHHbIE CBapHBIE COCAMHCHHS IS
TIOCIIEAYIOIIETO BBITIOJTHEHUA JJIA HUX CIICHUAJIbHBIX PACY€TOB 11O yTO‘-IHeHHOfI MCTOOUKE.

Kpome Toro, paspabateiBatoTcst pekomeHmanuu mo ontumusanuu OIIC kpemnmeHud B 1emsx
TIOBBIIIEHUS )KUBYUIECTH JeTaJIeH, SJIEMEHTOB U CBAPHBIX COSAMHEHUN TPYOOIIPOBOIOB.

Bapuant 2. OmpenenseTcss WHANBUAYAJIbHBIH OCTaTOYHBIA pecypc TpyOONpPOBOIOB M HX



3JIEMEHTOB.

Pacuer BBINONHAETCA C YY4E€TOM JJaHHBIX MEPBOTO BApHAHTA, a TAKKE PeaH3aluy pa3pabOTaHHBIX
peKoMeHAauH. JIONOMHUTEIbHO YIUTHIBACTCS CIEAYIOIIEe:

JKECTKOCTh BHOBb YCTaHOBJICHHBIX (MJIM 3aMEHEHHBIX IO pe3ysbTaTaM OOCIEIOBAaHMS) IMPYKUH
OII0p U MOJBECOK;

M3MEHEHHS!, BHECEHHBIE B PACTIOJIOKEHUS OTIOP U TO/BECOK;

COCTOSIHHME TPYOONPOBOJIOB, OTBevaroniee NpuHATeiM B H/I TpeGoBaHMsIM (B 4acTHOCTH, JE(EKTHI
TpybomposonoB u OIIC ux KpemeHunii, a Takke UMEIOIINecs 3aeMIICHUs JOJDKHBI ObITh YCTPaHEHbI);
Macca TeIIOBOH M30JISLIH, C KOTOPOH TpyOOIIpoBOa OYAET SKCILUIyaTHPOBATHLCS MIOCIIE PEMOHTA.

PesynbraThl pacyera mo 000MM BapuaHTaM HCIIONB3YIOTCS B AIBHEHIIIEM JUISA:

OTIpEZIeTICHNUS HHINBH/YyaIbHOTO PacyeTHOTO pecypca TPYOOIIPOBOJIOB M €0 JETaJICH 1 3JIEMEHTOB;

000CHOBaHHMS peann3alii PEKOMEHIANi 10 MOBBIIICHHUIO XUBYYECTH TPyOONIPOBOJOB (COTTIACHO
NIEpBOMY BapHaHTY);

nposenenus Hanaaku OIIC kpertenuii (cM. TabaMIly HArpy30K Ha OTOPBL M MTOJBECKHU IIPHII0KEHHS
4 HacTosAmMX MeTOIMIecKuX yKa3aHuh);

OpraHM3alK KOHTPOJIS 32 TEMIEPaTypPHbIMU PAaCIIUPEHUSIMUA TPYOOTIPOBOIOB.

7. Ilo pesyabTaram padoThl, BBHINOJHEHHOH Ha J3Tame 1-6, odopmisiercs ciaeqyoLas
TeXHHYeCKasl JOKyMEHTALHUS

AKTBl O TEXHUYECKOM COCTOSIHUHU TpyOompoBooB 1 OIIC ux xpemneHuis;

BeJIoMOCTH JiehekToB TpyOornpoBooB u OIIC ¢ oTMeTkamMu 06 BUX YCTpaHEHUU;

AKCOHOMETpHYECKas pacueTHas cxeMa TpyOOIIpOBOIOB, YTOYHEHHAs B pe3yJbTaTe 00CIeI0BaHNUs, C
0003HaUEHNEM PACUETHBIX Y3JI0B M CEUCHUII;

00ocHOBaHHE BHIOPAaHHOTO BapHaHTa MPOYHOCTHOTO pacyeTa ([P HAINYWK B PACUCTHOHW cXeme
YYacTKOB, pabOTAIOMNX C Ppa3IMYHBIMH TEMIIEpaTypaMH WJIM HMCIONMX pa3InYHOE BpEMs
JKCIUTyaTal|n);

xapakrepuctuku [TPOII ¢ yka3zaHneMm THna NPYXKHH, MX KECTKOCTH, Harpy304HOW CIOCOOHOCTH,
yucia 1ernel, CBOOOIHBIX BBICOT MPYXKHH, a TaAK)KEe HeOAJAHCHl HATPY30K MO OT/AEIBHBIM OIOpaM H IO
OIIC B uenom;

000CHOBaHME PAa3MTUYHBIX PEIICHNUH, IPUHATBIX BTIPOLECCE IPOBEICHUS PACUETOB;

Ta0JIMLa HANIPSDKEHUI B paCYETHBIX CEYEHHSX TPYOOIIPOBOIOB;

TabJIMIIA HATPY30K HA OTIOPHI U TIOABECKH TPYOOIIPOBOIOB;

Ta0nnIa pacyeTHBIX BUANMBIX MEpEeMEIleHUH TPYOOIPOBOIOB B MECTaX YCTAHOBKH WHANKATOPOB
TEeMITEpaTyPHBIX PACIIUPEHHH;

BBIBOJIBI 110 PE3YJIbTaTaM BBINOJHEHHBIX PAaCYeTOB.

B noxymeHTanmu T0KHBI OBITh OTPAXKEHBI CIIEYIOIINE IPUHSATHIC B pacyeTax JaHHbIE:

napameTpsl paboueii cpesibl U pecypc TpyOonpoBoia;

MacCoBble Harpy3kd Uil TpyOONpPOBOJOB BCEX THUIIOpa3MepoB (pa3leiabHO — I MeTaia H
TETIJIOBOW M30JISIIHN);

COCPEIOTOUCHHBIE HATPY3KH OT MAcChl 000PYIOBAHHS WIIH apMaTYPHI;

3HAYEHMS CMEIICHUH Y3710B IPHCOESAUHEHNS K 000PYIOBAHNUIO, & TAKXKE XOJIOIHBIX PACTSIKEK;

KITIOYeBBIe (PM3MYECKUE KOHCTAHTBI W K03 (uIneHTs 3amaca (MOAYTH YIPYTOCTH MaTepuaia B
pabodeM U XOIOIHOM COCTOSIHUSX; KOI((HUIHESHT JIMHEHHOTO PacIINPEHUs; JOMYCTHUMBbIE HAMPSIKEHUS
B pabodyeM H XOJOJHOM COCTOSHHSX; KOI(PQPHUIMEHT Meperpy3k; KodQQHUIHUEHTH OCIabiIeHNs,
CBSI3aHHBIE C HAJIMYMEM CBAPHBIX HIBOB; KO3()(DUIIMEHTHI, CBSI3aHHbIE C pellaKcaliell HanpsHKeHUH).

IIpunnoxenue 10
PABOTHI, BBINIOJHSAEMBIE ITPU ITPOBEJEHUU BTO TPYBOIIPOBO10B

B Hacrosimiee BpeMsi HakKOIUIEH 3HAYMTENBHBIM ONBIT paboT IO pasrpy3ke TPyOOIpPOBOAOB NPH
nposenenun BTO. TIlog TtepmuHOoM '"pasrpy3ka" 3aech U Jajiee [OHUMAETCS HaJOKEHUE
JOTIOTHUTENBHBIX  CBA3€H W CHJIOBBIX BO3JCHCTBHH (M3MEHSIEMBIX WM CTallHOHApHBIX) Ha
TpyOOIIPOBOABI B IEJISIX MPEAOTBPAICHNS HCKKEHHS X ocell B 30Hax nposenenus BTO.

CoBpeMeHHbBIE TPYOOIPOBOIHBIC CHCTEMBI MMEIOT CIIOKHBIC NMPOCTPAHCTBEHHBIE KOH(QUTYpamuu.
JlOCTOMHCTBO TpHMEHSeMOH B HacTosiee BpeMs TexHoJormu — mpoBeneHne BTO 6e3
TEXHOJIOTHYECKOTO JEMOHTaka TPYyOOIPOBOIOB M, KaK IPABWIO, C MHHHMAaJIbHO HEOO0XOIUMOMH
pas3peskoil. 910 HanboJiee SKOHOMHUYECKH BBITOJHOE PEIICHUE, KOTOPOE IMO3BOJIAET JOMOIHUTEIBHO
Io0HuThCs Oojiee paBHOMEPHON CTPYKTYPHI MeTalla IO JUIMHE TPYO M HPUBECTH YKIJIOHBI Tpacc B
COOTBETCTBHE C NMPHUHATHIMH HopMmamu. OmHako mposenenne BTO 6e3 memoHTaka TpyOOIpOBOIOB



CO3Ja€T 3HAYNTEIBHBIE TPYAHOCTH ISl UX PA3TPY3KH.

B mpormecce pazorpea mo temmeparyp nopszaka 1000°C TpyOHBIE CTamM CYIIECTBEHHO MEHSIOT
cBOM (hu3WYecKue CBOWCTBAa (MOAYNH VYIOPYrOCTH W KO3(POHUIHEHT IJIWHEHHOTO PpaCIIUPEHHS),
3HAYNTEIHHO CHIDKAETCS Mpejell TEKy4eCTH MeTalla M BO3HHKAET ONAaCHOCTh "MPOBUCAHUS" HAarpeThIX
yuactkoB 1ipu nposenerud BTO. C apyroil CTOpoHBI, B KaXJIOM CEYEHUH TPYOOIPOBOJOB B 00IIEM
cilyyae JICHCTBYIOT BHYTPEHHHE YCWJIMSI U MOMEHTHI, OOYCIIOBJICHHBIE COOCTBEHHOW Maccod Tpyo,
peakuusimu OIIC, a Takke MOHTaXHBIMH M PEMOHTHBIMU HaTsiramu. B pesynprare 6e3 HpUHATHS
COOTBETCTBYIOIINX MEp 30Ha HarpeBa MOXKET CTaTh IJIACTUYECKUM HIAPHUPOM, B KOTOPOM IPOU30iHAET
n3ru6 TpyObl. [looToMy HE0OXOIUMO OrpaHMYHMTH BO3/CHCTBUS MOMEHTOB M YCHJIHMH CO CTOPOHBI
XOJIOTHOM "acTu TpyOorpoBona Ha Harpetslid s BTO ywactok. B 3ToM cocTonT ocHOBHas 3amada
pasrpy3KH.

B HEKOTOpBIX Citydasix MOJIOXKEHHE YNPYTHX Ocel TpyOONpOBOJOB CYNIECTBEHHO OTJIMYACTCS OT
MOJIOKEHHSI €T0 IEePBOHAYAIBHBIX MOHTaKHBIX OCEH (M1 TakWx TPyOONIpPOBOZOB IOCIE MOHTaXa
TpeOyeTcs, Kak MpaBmio, poBeaeHne AByxdTamHoi perymupoBkua OIIC). Ecmu Takoif TpyOompoBox
noaseprayTs BTO, To mocne ee mpoBeneHHs M3-3a pelaKkcauy BHYTPEHHUX YCHIMH OTKIOHEHHE OT
NepBOHAYAILHOM MOHTaXXHOW OcH OyzeT emle Oojee 3HauMTENbHBIM. [lo3TOoMy mepex mpoBeneHueM
BTO takux TpyOONpPOBOJOB JODKHO OBITH MPEIyCMOTPEHO WX MpeABapuTesbHOE (MOJHOE WU
YaCTHYHOE) NMPUBEJICHHE K IOJIOKEHUIO MOHTaXHBIX ocedd. Bompoc o HEOOXOAMMOCTH BBINOJIHEHHMS
9TOM Olepaluy JOJDKEH OBITh PElIeH Ha OCHOBE NpEeABapUTENIBHOTO pacyeTra paccMaTpHUBaeMOIo
TpyOOIIpOBO/a HA AEHCTBHE MACCOBOIT HATPY3KH.

IIpu TexHoNormueckoM Harpese TpybompoBonoB ansi BTO u oco6eHHO OXIaKACHWH BO3HUKAET
npobiieMa, CBsi3aHHasT C HEOOXOAMMOCTBIO IIPOBEJCHUS ONEpanuid pasrpy3Kd B PHUTME
TEXHOJIOTHYECKHUX TpOolieccoB. Bpems, 3aTpaueHHOE HA N3MEHEHHE BO3/ICHCTBUI Ha TPyOOIIPOBOA HIIH
Ha TIEPECTAHOBKY CIIEIUAIBHBIX NMPHUCIOCOOJICHUH, MOXeT cocTaBiATh mnopsiaka 10—20 c. [Toatomy
BCE ONEpalUM 10 pa3rpy3Ke TPYOONPOBOJOB IOJDKHBI OBITH 3apaHee NPOCUYUTAHBI, CIUIAHHMPOBAHBI,
yBsI3aHBI C TexHoJormdecknumu ormepanusmMu BTO u dwerko, 6e3 3aaepiek, BBIIOJIHEHBL. Takum
00pa3oM, OTBETCTBEHHOCTh BCEX OINEpAalWii O BBHIMONHEHHIO Pas3rpy3Kd HEPEAKO COIOCTaBHMa C
OTBETCTBEHHOCTEIO coOmronenns texaonorun BTO.

BaxHas posib OTBOJUTCS IIOATOTOBUTENBHBIM Pab0OTaM, KOTOPBIE BKJIFOYAIOT B Ce0s1 03HAKOMIICHHUE
CO Bcel WMEIONIeHCS TEXHUYECKOW JOKYMEHTAluew 1o TpyoOompoBony. llempto sBusieTcss cOop
uH(OpMALUK O MEPBOHAYAIBLHOM IIPOCKTE, XOJOAHBIX HATATAX, PEAbHBIX YCIOBMAX SKCIITyaTalliy
TpyOompoBoza u paHee oOHapykeHHbIX nedexrax. Ilamee (B pabodeM COCTOSHHH) MPOBOIHTCS
obcnenoBanue TpyoomnpoBoga u OIIC ero kpemieHWHd A BBISIBICHUS BUAUMBIX JIE(EKTOB.
[IpousBoanTcs naeHTH(UKALMS TPYKHH B yNPYruX Oropax. BBINONHSAETCS H3MEpPEHHE Harpy3ok
OpYKUHHBIX onop (B paboyeM ©  XOJOZHOM COCTOSHHUSX TPYyOONpPOBOAA). Y TOYHSIOTCS
TeOMEeTPUUECKUE pa3Mephl Tpacc U pacrionoxeHue 3ieMeHToB OIIC, BBIABISIOTCA OTKIOHEHHS OT
MEepBOHAYAILHOTO MPOEKTa. JTH JaHHble OYAyT HEOOXOIMMBI B JNaJIbHEWIIEM JUIs BBIIOJHCHMS
MOBEPOYHBIX pacyeToB TpyOONmpoBoja Ha TPOYHOCTH M CAMOKOMIICHCALIMIO TEeMIICpaTYpHBIX
pacIIMpeHni, a TakXKe IS BEITOJHEHHUSI PAaCUETOB ONepanuii pa3rpys3KH.

ITo pe3ynbTatam BBIIOJTHEHHOTO 00CIEIOBAaHNS Pa3padaThIBAIOTCS PEKOMEHIANH 110 yCTPAaHEHHIO
BBISIBIICHHBIX AeekToB. YacTs nedekToB (TIaBHBIM 00pa3oM 3ameMIIeHH), KOTOPBIE MOTYT BIIUSTH Ha
nposenenne BTO u Ha 3 QekTUBHOCTH onepanuii pasrpys3KkH, AOJDKHA OBITH yCTpaHEHa O Hadaja
BCEX JaJbHEMILINX ONEPALUH.

B HEKOTOpBIX Ciy4asx .Ha HayalbHOM J3Tarne pabdoT MOTYT OBITh IMOJTOTOBIEHBI TEXHHYECKOE
3aJjaHue ¥ JOKYMEHTauus. JUII 3aMeHbl OpakOBaHHBIX WJIM HEJOCTATOYHO TI'PY30HOABEMHBIX
MPY>KUHHBIX TT0/IBECOK, U3MEHEHHSI KOHCTPYKIIMH OIOp, a TaKKe BBIMOJIHEH 3aKa3 ITHX AJIEMEHTOB [
MOCIIEAYIONIETO MOHTaXa Ha TPYOOMPOBO/I Mocie 3aBepieHus Bcex onepanuit BTO.

Janee "mo mecTy" yTOUHSIOTCS TEXHMYECKHE BO3MOXKHOCTH JJISi OCYIIECTBIICHHS MEpOIPUATHI
pasrpy3KH; MecTa BO3MOXHBIX PAaCKpEeIUICHHH TpyOONpoBOJa HA METAITIOKOHCTPYKLHUSAX, HaJIN4He
TpeOyeMoro KOJMYecTBa TIPy30HOABEMHBIX YCTPOMCTB M MaTepuajoB Al WX HW3TOTOBIICHHS.
PazpabareiBaeTcsi JIOKyMEHTalmsi, pasMellaeTcs 3aka3 Ha M3TOTOBJIEHHE JOMOJHUTEIBHBIX
METAUIOKOHCTPYKIMH | TpHcrocoOneHnit (mpu HeoOxoauMocTH). Pa3pabaTsiBatoTcsi peKOMEHAANH
IO JPEHHPOBAHUIO TPyOOIPOBOAA, CpPE3KEe MEIIAIONIMX BCIIOMOTaTEIbHBIX TPYOOIPOBOIOB H
METAUIOKOHCTPYKIMH, a Taike (coBMecTHO ¢ mepcoHasioM TOC) Hane)KHOMY OTKIIIOYEHHIO OT
paboraromx TpyborpoBogoB. Ha octeiBmiem TpybompoBoxe (¢ temmeparypoil He Oosiee 50°C)
NPY)KUHHBIE TOJBECKH (DUKCUPYIOTCS JKECTKUMH CTsDKKamMH. HeoOXOomuMo TMOAYepKHYTh, HTO
(ukcaryst TPYXHWHHBIX TOABECOK JOJDKHA BBIIOIHATHCS A0 CHATHSA C TpyOOmpoBOAa TEIIOBOM
M30JISIIAH. DTO MO3BOJISET COXPAHUTh YIIPYTYIO OCh TPyOOIIpPOBOAA.

ITocne cCHATHA TEIUTOBOW M30JIALNH BBHINTOJHSAETCS BHEUTHHH OCMOTpP TPyOOIIpOBOJAa M M3MEpEHHE
YKJIOHOB (WMJIM TIPOTHOOB) €Tr0 TOPHU30HTAIBHBIX YYacTKOB. OTKIOHEHHS OT NPSIMOIMHEHHOCTH W



JIpYyTHE BUIUMBIE Ie(EKTHI, IIOSBUBIINECS IIPH MOHTAXKE U SKCIDTyaTalluH, GUKCHPYIOTCS IPHEMOYHBIM
akToM nepes Hadaiom BTO.

Bo wmHormx cmydasx mpoexeHue BTO TpeGyeT BpeMEHHOTO ITOOYEpPEIHOTO JEMOHTa)Xa U
MOBTOPHOI'O MOHTa)ka OIIOPHBIX AJIEMEHTOB. DTH 3JIEMEHTHI CaMH M0 ce0e HEPEeAKO SIBISIOTCS YacThIO
CHCTEMBI pa3rpy3Kku TpyoOompoBoja npu nposeienun BTO. B cuiry Toro uro pe3p0oBbIe 4acTu 3THX
9JIEMEHTOB [UIMTEIBHO OSKCIUTyaTHPYIOTCS B YCJIOBHSX BBICOKHX TEMIIEPAaTyp, OHHM 4Yallle BCEro
OKHCJICHBI M TOKPBITHI CIIOEM OKAaJIMHBI, MO3TOMY JISi MX OBICTPOrO AEMOHTaXKa M MOCIEAYIOLIETO
MOHTa)a BCE pPazbeIUHSIEMbIE Pe3b0OBbIEC COCIMHEHHMS TOJDKHBI OBITH 3apaHee MOABEPTHYTHl PEBU3HH.

B Hactosiiiiee Bpemsl MPUMEHSIOTCS TJIABHBIM 00pa3oM jBe TexHosioruu mposeacuus BTO, mis
KOTOPBIX OTepanyy pa3rpy3Ku UMEIOT cBou ocobenHocTH. [1o nepBoii Texnomorun BTO BrmonaseTcs
KopoTkiM (10 400 MM) TOABIDKHBIM HHIYKTOPOM, IO BTOPOH — JJIMHHBIM (IO 8 M) HEIIOABHKHBIM
nHAYKTOpoM. C TOYKHM 3pEHHUs OCHAIICHHS ONepaluid pasTpy3KH pa3HHUIa COCTOUT B TOM, YTO IS
MMOIBIKHOTO HWHIYKTOpPa IO MeEpe €ro MEepeABIKCHHUS HEOOXOONMO IEMOHTHPOBATH OIIOPHBIC
MPHUCTIOCOOICHNST TIepel HUM W BOCCTAHABIMBAaTh 32 HUM, a IS HEMOABIDKHOTO — COXPAHATH
perynupyeMble OMOpHBIE IPUCTIOCOOICHISI BHYTPH HAarpeToi 30HbL. B mocieqHeM ciaydae Heo0X0auMo
3aMCHUTH XOMYThI IITATHBIX MTOJABCCOK BPEMCHHBIMHU. KpOMe TOT'0, U3-3a PAaSHUIbI JJIMH HArp€BacMbIX
30H H, COOTBETCTBCHHO, HX TCEMIICPATYPHBIX paCHII/IpeHI/Iﬁ BO BTOpPOM cCiiIydya€ OTBETCTBCHHOCTH
omepanuii pasrpy3Kd CYIIECTBEHHO BBIIIE, IMOCKOJBKY HMEHHO JUIi 3TOr0 Crocoda TeIuIOBBIE
pacupeHus HEPEAKO NPUXOAUTCI KOMIICHCUPOBATH C IMTOMOIIBIO CHJIIOBBIX BOSHeﬁCTBHﬁ Ha XO0JOOHBbIC
U HarpeBaeMble 30HBI TPyOOnpoBoaa.

Ha muOrHx TpyOompoBojax, B TOM YHCJIE U OTPAaOOTAaBIIMX: PACYETHBIH Pecypc, I CHIDKEHUS
YCHIIMA OT TEMIECPaTYPHBIX PAaCIIMPCHHUI BBHIMONHSIIACH XOJIOAHAS PACTsDKKA. Kak IMOKa3bIBaeT OIIBIT,
AHAJIOTUYHBIC PACTSDKKHA (HO YK€ B HEMPOCKTHBIX 30HAX) MOTJIH BO3HHKHYTH ITOCIC BBITIOJTHEHUS
Pa3IHYHBIX BHIOB PEMOHTa TPYyOONPOBOAA, CBS3aHHBIX. C [pa3pe3koil TpyD. DTO 00CTOATEIBECTBO
BHOCHT 3HAYUTEIBHYIO HEOMPEICICHHOCTh B HWCXOJHOE HANpPSDIKEHHOE COCTOSHHE TPyOOIpoBOAa,
KOTOpasi 3HAYUTEIFHO YCJIOXKHSET BCE OMEpaIliH 10 pasrpy3Ke TPyOOIpoOBOMIa, 3acTaBIsisl 3apaHee
OXNAATh YI'JIOBBIX )Ie(i)OpMaI_H/If/'I BO BCE€X BO3MOXXHBIX HAIIPABJICHUAX. HerI/IHHTI/Ie COOTBETCTBYIOIIHUX
Mep K pacKpEIUICHUIO IPUBOJIUT K CYIIECTBEHHON JeopMaliu OCH TPyOOIIPOBOAA MPH IMEPBOM K€ €T0
HarpeBe. BBIXOOM W3 IOJIOKEHHSI MOXKET CTaTh pas3pe3ka B KaKOM-THOO MecTe TpyOompoBojaa st
CHSTHS CHJIOBOTO BO3/ICHCTBHS OT N3BECTHBIX M HEM3BECTHBIX XOJOAHBIX HATATOB. Takas BOZMOKHOCTh
HEPEIKO TMOSABISAETCA BCIEICTBHE PE3yNIbTaTOB. BXOZHOW Ae(EKTOCKONMMH MeTaiuia TpyOompoBoja
nepen nposenenueM BTO, Koria BHISBISIETCS] HEOOXOMMMOCTh B 3aMEHE TE€X MJIM WHBIX JIEMEHTOB U3-
32 HEJONYCTUMBIX BHYTPEHHHUX JedeKkToB. B. sToM ciyuyae paspe3ka TpyOompoBoaa mepen
nposeaenueM BTO HeoOxouMa U ee MOKHO UCTIONIF30BaTh JUIS CHITHS BHYTPEHHUX HANPSDKCHUM.

Ecim BTO mnpoBoaurcst 6e3 HMCHOJNB30BaHUS WHEPTHBIX Ta30B WM OTKAa4yKH BO3AyXa, TO IO
3aBEpIICHUM BCEX OMepaliii OOBIYHO  MPEoyCMATPUBAIOTCS KHCIOTHAas MPOMBIBKA M TPOJYBKa
TpyOOoIpoBoa Uil ylnalleHHus OKaJMHBL. TpyOonmpoBoa Ui ATHX Iieded Takke paspe3aercs. JTHUM
MOJKHO BOCIIOJIb30BaThCsl 3apaHee, mnepel HavyaioM pabor mo BTO, mis cHATHS BHYTPEHHHX
HamnpsDKCHHH. MOXXHO TakKe BOCHOJB30BAaTHCS pa3pe3koil TpyOompoBoma IS JIEMOHTaXka
pacxoJOMEepHBIX maiio.

[ocne Toro kak oO6veM paboT mo. mpoBencHH0O BTO W WX KOHKPETHBIE YCIIOBHSI OIpPEIeNCHEI,
MOJKHO TIPHUCTYTIATh K BEITIOJIHEHHUIO PACYETOB Pa3rpy3ku. L{enb pacdeToB — ompenenuTs Uil KaKIon
30HBl TPyOONpOBOAa HEOOXOAMMBIE W BO3MOXHBIE IO KOHKPETHBIM TEXHHYECKHM YCIOBUSM
OrpaHUYCHNSA U CHUJIOBBLIC BO3[[CﬁCTBI/I)I Ha Hal"peBaeM];Iﬁ Y4acCTOK. Brimonnenue pacye€ToB ABJACTCA,
KaK MPaBHIIO, HCOOXOAUMBIM, MOCKOJIBKY JaKe I MPOCTHIX CXEM TPYOOIPOBOJOB 3aTPyIHUTEIHHO
BPYYHYIO OLICHHTh MeXaHWYeCKue HampspkeHus. Kpome Toro, pacdeTHBIM IMyTeM MOXHO 3apaHee
BBIOpaTh BapHaHT pasrpy3ku, Hanbojee SKOHOMUYHBIA C TOYKM 3pEeHHUs Tpyno3arpaT. B Hacrosiiee
BpeMs UMEIOTCS IPOTrpaMMHBIE CPEACTBA, CIICIMAIbHO MpeIHa3HaueHHbIE I ATHX LETeH.

I[OCTaTO‘IHO qacTo g pa3rpy3ku HUCHOJB3YIOTCA  JOMNOJHUTEIbHBIE HEIMOJABUKXHBIC WU
MMOJIBM)KHBIE KECTKAE W YIPYTHe MOJBECKH, IOMKpPATHI, CIECIHANBHBIC TEJCKKH, HAIPaBISIONINE
METAJUIOKOHCTPYKITHH, a Takke OOKOBBIC JKECTKHE W MPYKUHHBIC OTTSDKKA. B HEKOTOPBIX CIydasx
(mampumep, mpu mpoBeaeHun BTO Ha [1-00pa3HBIX TpYOHBIX KOMIICHCATOpax) pasrpy3ka BEAETCS
OIHIM WJIM JBYMS PETyTUPYEMBIMH CHIIOBBIMH BO3ICHCTBHSAMH B 3aBUCHUMOCTH OT TEMIIEPATYpPEI
HarpeBa. B Tex ciydasx Korma ecth HEOOXOJUMOCTh B M3MEHEHHH IOJOXCHHS OCH TpyOompoBona
(HampuMep, TIpH  BHOUMBIX TPOTHOAX), WCIONB3YIOTCS JAeHOPMHUPYIOIIHAE MPUCIIOCOOICHUS
(moMKpaThl), a KOHTPOJIb 32 UX JACHCTBHEM BEJESTCS MO CHEIHATLHBIM HHIUKATOPaM.

B O0CHOBYy TeXHHMYECKHX pEIICHMH IO pa3rpy3ke OT COOCTBEHHOH Macchl TpyOompoBoaa
3aKJI/IBIBACTCS pa3Mep JOITyCTUMOTO Oe30IIOPHOTO MPOJIeTa HarpeTo YacTH TPyOOIpoBOIa, KOTOPHIH
3aBHCHUT OT MaTepuaia TpyOBl, ee TUIopa3sMepa, TeMIIepaTyphl HarpeBa W pa3MepoB HArpeToi 30HBI
(BMecTe ¢ 30HOH TePMHUYECKOTO BIHSHUSA) U cocTaBisteT oT 1 1o 3 M. MakcumansHbIe SKBHBAJICHTHBIE



MeXaHMYECKHE HAIpPKCHHUS, BOZHUKAIONINE HA HATPETOM ydYacTKE OT BCEX BHIOB BO3ICHCTBHUI, HE
JIODKHBI mpeBblath 80% [IOMycTHMOTO YpOBHS HANPSDKCHWH, OIMPENeNsieMOro I0 Tpeaey
MPOTIOPINOHATBHOCTH IIPU MaKcHManbHOH Temmepatype BTO.

Hawano paGor mno mnpoeenermto BTO pekomeHnmyercs Ha3HavaTh Ha YydacTKaX, Haubolee
yIQJICHHBIX OT MECT pe3a TpyOompoBona. Takoil BHIOOp AaeT BO3MOXXHOCTH HPU HEOOXOIMMOCTH
BBINPABJIATH OKOHYATEIBHOE IMOJIOXKCHUE OCH TPYOONMPOBOAA TIOCTC BBIMOIHEHUS HECKOIBKHX
MPOMEKYTOYHBIX MTOJTHOOK.

Oco0eHHO Ba)KHBIM C TOYKH 3PEHUS Pa3rpy3KH SIBJISETCS MEPBBIH HarpeB Ha KaXIOM OTIEIHHOM
y4acTke TPyOOMpoBOa MPU OTCYTCTBUH IMOJIHOW YBEPEHHOCTH B TOM, YTO €r0 BHYTPCHHHE CHIIOBBIC
(hakTOpHI ONMM3KH K pacdeTHHIM. J{JIs epBOTo HarpeBa B 3TOM CiIydae IO CIIeNHAILHBIM HHINKATOPaM
MepeMeIIeHIH  TIIATeTbHO KOHTPOJNMPYIOTCS TepeMelieHus TpyoomnpoBoda. Ilpm BEBISIBICHUH
HE)XEeJNaTeNbHBIX TeHICHINH B MepeMenieHnIX (KopobieHne TpyOornpoBoaa) paboThl IO MPOBEICHUIO
BTO mnpuocraHaBIUBAaIOTCA 1O NPUHATHSA TEXHUYECKOTO pEIICHHs, MPEMATCTBYIOMIETO JTUM
TeHAeHIWSIM. [Ipy MTOBTOPHBIX HAarpeBax TAaKWX YYACTKOB Pa3Tpy3Ka BHIMQJHSACTCS C YICTOM OIIBITA
MIEPBOTO HArpeBa.

KoHTponb cocTosiHUs TpyOONPOBOIa BO BpeMs ONlepaluii HarpeBa BKJIIOYaeT B ce0s 0CMOTp TPYOBI,
pEruCTpalMI0 TEMIIEPATYPHBIX MOJIEH U MepeMELICHU TpyObl U CpaBHEHHE IMOJYYEHHBIX JIaHHBIX C
PpaCyY€THBIMHU, TMPOBEPKY CTCIICHU HATXKCHUSA TAr BPEMCEHHBIX ONOPp W COCTOAHHUA OIIOp B 30HC
nposenenus BTO.
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[punoxenne 3. [locnenoBatebHOCTH pabOT MPH ONPEEICHNH YKIOHOB TPYOOIIPOBOIOB

[punoxenne 4. Akt npuemkn TpyoonposooB TOC mocie BHINONHEHHUS IIJIAHOBOTO PEMOHTA

[Ipunoxxenne 5. XapakTepUCTHKU MPOrPaMM MPOYHOCTHOTO pacueTa TpPyOOIPOBOIOB

[punoxenne 6. CopramMeHT TpyO CTAHIMOHHBIX TPYOOIIPOBOJOB BBICOKOTO JaBJICHUS JUIS
pacdeTHOTo cpoka ux padoTsl 200 THIC. U

[Tpunoxenne 7. OnpeneneHne Harpy30K Ha MPY>KHHHBIE OTIOPBI

[Mpunoxenne 8. OmpeneneHne M3MEHEHMS AJMHBI HECYIEH 4YacTH pe3bOOBBIX TAT MPY>KHHHBIX
orop TpyOOIpoBOaOB

[Ipunoxxenne 9. Meroauka BBIABICHHS JETaJeH M 3JEMEHTOB TPYOOIPOBOJOB, PadOTAIOMINX C
HauOONBIINMH HANPSDKCHUSIMHA

ITpunoxenue 10. PaboTsl, BemosHsAeMbIe IpH npoBeaeHnu BTO TpybGonpoBomoB

CIHCOK UCTIONB30BaHHOMN JINTEPATyPBI





